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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

If you know Multiply by To get If you know Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0394 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet
sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles
acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)
pounds 0.454 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces
(U.S., liquid)

tablespoons 15 milliliters liters 2.113 pints
ounces 29.573 milliliters liters 1.057 quarts
(U.S., liquid) (U.S., liquid)
cups 0.24 liters liters 0.264 gallons

(U.S., liquid)
pints 0.473 liters cubic meters 35.315 cubic feet
quarts 0.946 liters cubic meters 1.308 cubic yards
(U.S., liquid)
gallons 3.785 liters
(U.S., liquid)
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (F-32)*5/9 Centigrade Centigrade (C*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie
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1 1.0 INTRODUCTION

2 This work plan supports the remedial investigation/feasibility study (RI/FS) activities for the
3 200-IS-1 Tanks/Lines/Pits/Boxes Waste Group Operable Unit (OU). The U.S. Department of
4 Energy (DOE) is completing an RI/FS to satisfy requirements under the Comprehensive
5 Environmental Response, and Liability Act of 1980 (CERCLA) and Washington's Hazardous
6 Waste Management Acti (HWMA). The HWMA and the corresponding regulations in
7 WAC 173-303, "Dangerous Waste Regulations," implement Washington's federally-authorized
8 program under the Resource Conservation and Recovery Act of 1976 (RCRA).

9 As discussed in the Hanford Federal Facility Agreement and Consent Order Action Plan
10 (Ecology et al., 1989b) (Tri-Party Agreement Action Plan), the RI/FS work plan is prepared to
11 present information on how the remedial investigation (RI) and feasibility study (FS) processes
12 will be conducted and eventually lead to proposed remedies for the waste sites in an OU. This
13 work plan integrates the CERCLA investigation/response and HWMA corrective action
14 requirements and uses the framework established in DOE/RL-98-28, 200 Areas Remedial
15 Investigation/Feasibility Study Implementation Plan - Environmental Restoration Program
16 (hereinafter referred to as the Implementation Plan), which is the implementation plan for
17 integrating the RCRA treatment, storage, and disposal (TSD) unit closure process with CERCLA
18 RI/FS and RCRA facility investigation/corrective measures study (RFI/CMS) processes.

19 Revision 0 of this work plan (DOE/RL-2002-14, Tanks/Lines/Pits/Boxes/Septic Tank and Drain
20 Fields Waste Group Operable Unit RI/FS/Work Plan and RCRA TSD Unit Sampling Plan;
21 Includes 200-IS-I and 200-ST-1 Operable Units) was submitted to the Washington State
22 Department of Ecology (Ecology) in May 2003; however, Ecology did not approve the
23 document. Ecology issued a letter to the DOE in August 2003 (Price, 2003,
24 "Tanks/Lines/Pits/Boxes/Septic Tank and Drain Field Waste Group Operable Units Remedial
25 Investigation/Feasibility Study Work Plan and RCRA TSD Unit Sampling Plan,
26 DOE/RL-2002-14, Revision 0"), directing the DOE to include appropriate DOE, Office of River
27 Protection (ORP)-owned 200-IS-1 OU waste sites with the DOE, Richland Operations Office
28 (RL)-owned waste sites already in Revision 0 of the work plan. This work plan revision
29 (Revision 1) satisfies Ecology's requirement for inclusion of the ORP-owned 200-IS-1 OU waste
30 sites.

31 The DOE, Ecology, and the U.S. Environmental Protection Agency (EPA) recently concluded
32 negotiations on milestone changes for completing the RI/FS process and the RCRA RFI/CMS
33 process for 200 Area (Central Plateau) non-tank-farm OUs. The milestones were changed to
34 allow additional site characterization to be completed before making several Central Plateau
35 cleanup decisions. In addition, M-015 and M-013 interim milestones are added and existing
36 milestones are modified.

' RCW 70.105, "Public Health and Safety," "Hazardous Waste Management" (also known as the Washington State
Hazardous Waste Management Act of 1976).

1-1
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I The negotiations also identified that approximately 350 waste sites have shallow contamination
2 that can be addressed by straightforward remove, treat, and dispose methods. These sites were
3 shifted into two new OUs named MG-I and MG-2. All the sites previously identified as
4 200-ST-1 were moved into the new MG-I OU. As such, the 200-ST-1 OU is not discussed
5 further in this document. Separate decision documents for the MG-I and MG-2 OUs will be
6 submitted to the EPA and Ecology.

7 The RCRA TSD tanks included in this work plan that require actions to comply with RCRA
8 closure/postclosure requirements are the CX Tank System (Tanks 241-CX-70, 241-CX-71, and
9 241-CX-72) and the Hexone Storage and Treatment Facility (HSTF) (Tanks 276-S-141 and

10 276-S-142). Components of the RCRA TSD units associated with single-shell tank (SST) and
11 double-shell tank (DST) systems, such as ancillary piping and equipment that is located outside
12 tank farm waste management areas (WMA), also are addressed by this work plan.

13 The data generated through investigations associated with the 200-IS-1 OU will support
14 activities in other core projects in the RL and ORP offices. Integration of the data-collection
15 activities with other projects on the Hanford Site will result in more efficient and consistent
16 remediation processes.

17 1.1 SCOPE AND OBJECTIVES

18 The work plan presents background information, existing contaminant distribution data, and the
19 approach that will be used for characterization and remedial decision making. The likely
20 response scenarios, potentially applicable technologies, and the need for treatability study(ies)
21 are discussed later in the document.

22 This work plan addresses the following:

23 . The 200-IS-I OU, which includes:

24 - Pipelines, diversion boxes, catch tanks, related structures, and associated unplanned
25 releases to the soil

26 - RCRA TSD tanks.

27 The work plan contains a sampling and analysis plan (SAP) for the Phase 1 characterization of
28 the process-waste pipeline systems associated with facility process-waste streams (Appendix A)
29 and an additional SAP for Phase 1 characterization of tank farm waste-transfer pipeline systems
30 (Appendix B). The SAPs include a quality assurance project plan and the sampling
31 specifications for the characterization activities in the field. Information from other OUs and/or
32 projects that have generated information pertaining to the pipeline systems has been used in the
33 development of this work plan. Data-gathering activities included compiling and reviewing
34 existing process-knowledge information. Pertinent site-characterization data available for
35 pipelines associated with liquid-waste disposal sites and tank farm WMA investigations also
36 have been gathered and evaluated. This existing pipeline information and the new
37 characterization data that will be acquired as part of the 200-IS-1 OU phased sampling approach
38 will be used in the RI report. Information presented in the RI report will support the evaluation

1-2
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I of the remedial alternatives and closure options that will be included in the FS and RCRA TSD
2 unit closure plans.

3 The results from sampling and other characterization activities will be used to update the
4 contaminant distribution models as needed and to support the remedial decision-making process.
5 This work plan focuses on identifying and gathering the information that will be needed for
6 selection of the preferred remedy(s). Key attributes associated with a process-waste transfer
7 structure (e.g., pipelines, diversion boxes, catch tanks) are presented in the work plan. Results
8 obtained from all phases of the characterization activities will be used for evaluating risk to
9 potential receptors and for the FS remedial alternative analyses.

10 To focus the activities needed for future remedy selection for the pipeline systems, this RI/FS
11 work plan has incorporated the following.

12 1. A logic for binning (i.e., a methodology for grouping items with similar characteristics) is
13 used for the process-waste pipeline systems that is suited for both characterization
14 activities and subsequent remedial decisions. This binning logic uses waste-stream
15 categories as a fundamental attribute associated with the pipelines.

16 2. Information-gathering activities are continuing, including location and characterization of
17 pipelines, throughout the RI/FS process. A pipeline-systems location map and an
18 attribute database are being created. Waste-site codes will be assigned to identified
19 pipeline segments in accordance with RL-TPA-90-0001, Tri-Party Agreement Handbook
20 Management Procedures, Milestone TPA-MP-14, "Maintenance of the Waste
21 Information Data System (WIDS)" procedures and placed in the Waste Information Data
22 System (WIDS) database. WIDS serves as the data-management tool listing current OU
23 waste sites and providing site-specific information. As characterization results become
24 available, they will be compared with information concerning operational history and
25 construction details. This approach will allow for any subsequent data-collection needs
26 to be adapted as needed. Data-gathering requirements are tailored to accommodate the
27 characteristics of the entire network of underground process-waste pipelines that are
28 disseminated throughout the Central Plateau.

29 3. Potential remedial alternatives are identified and described. Potential remedies
30 associated with pipeline characteristics initially are identified in the work plan. Using the
31 data collected and risk evaluations completed in the RI, a comprehensive remedial
32 alternatives analysis will be completed in the FS.

33 The scope and approach for the other waste sites addressed in this work plan are summarized
34 below.

35 276-S-141 and 276-S-142 Tank System (Hexone Storage Tanks)

36 Existing summary characterization information is presented for the 276-S-141 and
37 276-S-142 Hexone Storage Tank System. The closure plan prepared for the 276-S-141 and
38 276-S-142 Hexone Storage Tank System (DOE/RL-92-40, Hexone Storage and Treatment
39 Facility Closure Plan) will be amended (as needed) and used to complete the closure process for
40 these tanks. The tanks will be removed and the surrounding soil will be sampled and analyzed as
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1 described in the closure plan to verify RCRA clean closure and meet CERCLA site close-out
2 requirements.

3 241-CX-70, 241-CX-71, and 241-CX-72 Tank System

4 The 241 -CX-70 Storage Tank and the 241 -CX-71 Neutralization Tank will be clean closed.
5 Summary information concerning these tanks and the 241 -CX-72 Storage Tank is provided.
6 Waste characteristics of the remaining residue in the 241 -CX-72 Storage Tank need to be
7 determined. A SAP to determine the composition of residual waste present in the
8 241-CX-72 Storage Tank is included in Appendix C. A closure plan for the entire CX Tank
9 System (241-CX-70, -71, and -72) will be submitted in accordance with Milestone M-020-54,

10 "Submit Closure Plan for 241-CX-70, 241-CX-71, and 241-CX-72 Tanks for Regulatory Review
11 by December 31, 2008."

12 1.1.1 Input from Data Quality Objectives Process for
13 Pipeline Systems

14 The outcome of the recent 200-IS-I data quality objectives (DQO) process (D&D-30262, Data
15 Quality Objectives Summary Report for the IS-I Operable Unit Pipelines and Appurtenances)
16 forms the basis for development of a large portion of this work plan and the associated SAPs
17 (Appendices A and B). Because of uncertainties associated with the process-waste pipelines, an
18 outcome of the DQO process was a determination that a phased approach to data gathering
19 would be the most effective mechanism to acquire the information needed to make remedial
20 decisions. The strategy developed for characterization permits the integration of new data in a
21 phased manner. Data-collection specifications are tailored for each phase to allow for efficient
22 use of resources and are linked to the data-sufficiency requirements and the level of uncertainty
23 that is acceptable for remedial decision making.

24 Because of the regulatory complexities and technical challenges associated with pipeline
25 systems, the DQO process and work-plan development have been ongoing for several years. The
26 initial DQO process conducted for the 200-IS-1 OU was completed in 2002; it resulted in
27 defining radiological and nonradiological constituents to be characterized and specified the
28 number, type, and location of samples to be collected for five RCRA TSD tank system units in
29 the 200-IS-1 OU.

30 A second DQO process was undertaken in 2004, after receipt of a letter from Ecology
31 (Price, 2003) requesting inclusion of the ORP-owned waste sites in a revised work plan.
32 Although this DQO process was not documented as a formal DQO summary report, the
33 assumptions made and conclusions generated in the process were used for development of a
34 revised work plan. A meeting was held with Ecology on November 1, 2004, and a presentation
35 was given outlining a revised work-plan approach and content.

36 Beginning in August 2005, a collaborative DQO activity was initiated and included participation
37 by representatives from Fluor Hanford, Inc. (Fluor Hanford); CH2M HILL Hanford Group, Inc.;
38 RL; ORP; and Ecology. A working group was assembled and meetings were conducted with
39 input from all representatives to complete the DQO process and develop a DQO summary report
40 (D&D-30262). The content of the completed DQO report provides a basis and direction for

1-4



DOE/RL-2002-14 REV I

1 development of this work plan and the SAPs. Specific elements of the DQO report used in the
2 development of this work plan include the following:

3 0 The binning strategy to group pipelines for further evaluation, based on the process-waste
4 stream(s) handled by the lines

5 . Separate contaminants of potential concern (COPC) lists for facility pipeline versus tank
6 farm pipeline sampling analytical requirements

7 0 Sampling designs for two SAPs. One SAP is for the facility process-waste pipelines that
8 are associated with liquid-waste disposal sites (i.e., cribs, trenches, french drains, ponds,
9 injection/reverse wells), and another SAP is for process-waste pipeline systems

10 associated with tank farm operations.

11 1.1.2 Pipeline Systems

12 The process-waste pipeline systems include the extensive network of pipelines, diversion boxes,
13 catch tanks, valve pits, related infrastructure, and associated unplanned releases in surrounding
14 soils. The pipeline systems were used to transport process waste from the separations facilities
15 to the SSTs and DSTs and to control or divert flow to disposal waste sites that received
16 liquid-waste streams. This work plan addresses the inactive process-waste pipeline systems in
17 the Central Plateau area; it does not include evaluation of waterlines; utility lines; inert gas lines;
18 sanitary sewer, storm water, and aboveground pipelines; or active pipelines. This includes those
19 waste sites currently identified in the Tri-Party Agreement Action Plan, Appendix C
20 (Ecology et al., 1989b), as part of the 200-IS-I OU, as well as the new waste sites (i.e., pipelines,
21 related infrastructure, and associated unplanned releases in surrounding soils) that will be added.

22 Most of the pipelines and associated structures in the Central Plateau currently have not been
23 assigned to the 200-IS-1 OU through the regulatory procedures identified in the Tri-Party
24 Agreement Action Plan; in particular, those pipelines connected to liquid-waste disposal sites
25 that are associated with other OUs. Pipelines and associated structures that occur within the
26 boundaries of tank farm WMAs will be addressed by the designated WMA RCRA closure or
27 corrective actions. Many of the pipelines that are connected to the tank farms and extend
28 outside the WMA currently are not assigned to a specific OU. Because both the tank farms and
29 the 200 Areas process-facility operations used the pipeline network for waste-transfer
30 operations, RL and ORP share responsibilities for the characterization and remedial actions for
31 the pipeline system. Designation of these responsibilities for specific pipeline segments is based
32 on whether the pipeline or associated structure is considered ancillary equipment associated with
33 a tank farm RCRA TSD unit.
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1 1.1.3 Pipeline Bins

2 Considerable process knowledge is available concerning the waste streams generated at the
3 facilities in the 200 Areas. The 200 Areas have been the center for separations and concentration
4 processes of plutonium. These separation and concentration processes can be grouped into six
5 general processes:

6 1. Fuel processing
7 2. Plutonium isolation
8 3. Uranium recovery
9 4. Cesium/strontium recovery

10 5. Waste storage/treatment
11 6. Tank farm waste transfers.

12 DOE/RL-96-8 1, Waste Site Grouping Report for 200 Areas Soil Investigations, translated the
13 first five general processes into logical waste-site groups based on waste-stream type (e.g., solid
14 waste, cooling water, process waste), followed by waste-site type (e.g., burial ground, pond,
15 trench, ditch, crib). Inventory estimates for the major radionuclide, inorganic, and organic
16 constituents comprising the waste streams generated from the 200 Areas facilities and discharged
17 to waste-disposal sites are presented in DOE/RL-96-8 1, Appendix A, and the soil inventory
18 model (RPP-26744, Hanford Soil Inventory Model, Rev. 1).

19 The general waste-stream categories identified in DOE/RL-96-81, Section 3.2, and in
20 DOE/RL-98-28, Appendix H, form the basis for the OU designations used for the Central
21 Plateau liquid-waste disposal sites. These OU waste-stream categories also support a framework
22 with which to organize the pipeline systems for characterization activities. The waste-stream
23 categories share common radiological and chemical attributes and allow for a systematic
24 approach with which to group or "bin" the pipelines that handled each type of process liquid.
25 This grouping or "binning" logic relies on process knowledge associated with the facility
26 operations and the fact that the pipelines in each designated bin conveyed liquid wastes that
27 generally share common compositional attributes.

28 The bins for the pipeline systems are shown in Table 1-1. Summary information provided in this
29 table includes the five bins, organized by OUs identified for the 200 Areas facilities waste sites,
30 and a general description of the waste-stream characteristics. Information on the general
31 characteristics of each of the waste streams was obtained primarily from DOE/RL-96-8 1,
32 DOE/RL-98-28, and the results of completed RI reports for the associated OUs. Variations
33 noted in the general waste-stream attributes also are identified in the table. A sixth bin is
34 included for the tank-transfer waste streams. This sixth group is unique to the other five bins,
35 because it contains pipeline systems that received waste from varying generating sources and
36 therefore may not share common compositional attributes, as do the other bins. Process
37 operations and waste-stream attributes for each of the bins are discussed in more detail in
38 Chapter 2.0. Table 1-2 identifies the Hanford Site process-facility areas where the waste streams
39 identified in Table 1-1 were conveyed by pipelines.
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Table 1-1. Pipeline-System Waste-Stream Bins.

Bin
Number Waste Category .Wastesteam nesc pfiOn

Process Condensate and a Process condensate generally is water condensed from the closed process
Process Waste system and that was in direct contact with radioactive and chemical materials.

(Waste streams associated * Process waste is low-level and/or hazardous waste that directly contacted
with the 200-PW-1, -2, -3, -4, radioactive material and that may contain organic complexants that could
-5, and -6 OUs) enhance their mobility.

* Potential transuranic waste associated with the 200-PW-1. -2, and -6 OU waste

I Chemical-Laboratory Waste streams.
(Waste streams associated * CClA associated with the 200-PW-1 OU waste stream.
with the 200-LW-I and -2
OUs) 9 Laboratory process wastes and/or laboratory decontamination waste streams

that generally are low in radionuclides, although some have significant
inventories of plutonium, uranium, and fission products. Liquid volumes
typically are lower.

* Potential transuranic waste associated with some 200-LW-2 OU waste streams.

Steam Condensate and e These waste streams were run in a noncontact manner; i.e., a barrier separated
Cooling Water the liquids in this category from contaminated process liquids, with little

2 (Waste streams associated consequent potential for routine radiological contamination. However,

with the 200-CW-1, -2, -3, -4, contamination did enter these streams in generally negligible to very small

and -5 OUs and the 200-SC-I quantities through pinhole leaks or through rare pipe ruptures.

OU) e Potential transuranic waste associated with the 200-CW-5 OU waste stream.

Chemical-Sewer Waste a Chemical-sewer waste sites received solvent-extraction waste that was
3 (Waste streams associated generally low in all radiological contaminants.

with the 200-CS-I OU)

Miscellaneous Waste e Generally consists of waste streams generally low in radionuclide and chemical

(Waste streams associated constituents. Waste streams associated with plant ventilation and stack

with the 200-MW-I OU) drainage, equipment decontamination, and a number of small- to medium-
volume radioactive waste streams from multiple sources.

* The relationship of the 216-A-4 Crib's high radiological-constituent levels to
the general waste characteristics of this group is uncertain.

Tank/Scavenged Waste * Consists of waste streams with relatively high concentrations of radiological

5 (Waste streams associated constituents. These liquid wastes are associated directly or indirectly with tank

with the 200-TW- I and -2 wastes collected from the bismuth-phosphate process.

OUs) * Potential transuranic waste associated with the 200-TW-2 OU waste stream.

Tank Farm Waste Transfers 9 Multiple waste-stream compositions, generally consisting of high
6 concentrations of radionuclides.

* Variability in the waste-stream composition.

OU = operable unit.

1
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Table 1-2. Identification of Process-Waste Pipeline Bins in 200 Areas Facility Areas.
Waste Streams Transferred WihiipsiineSynteis

Bin
DinI S Ilia%7-

FaPlrtrcess Condensate Steam in 3 ; 4
process~Wasteu -nd Condensate Chl"c :j 6 ~neus Ta2W - %Sa

C& mca-Labioratory and COwling SewerSaegd 3ai
Wase Wterwaste Tramgfers

200 EastArea
A Plant
(PUREX) X X X X -- X

B Plant X X X X X X
C Plant (Hot X
Senti works) XX_-_XXX

200 West Area
S Plant
(REDOX) X x x X - X

T Plant X X --- X X X
Z Plant (PFP) X X - X --- X

X - Indicates that pipeline systems present in the facility area were used to transfer the specified waste stream.
-- Indicates that no pipeline system was identified that carned the waste stream.
PFP = Plutonium Finishing Plant. REDOX = Reduction-Oxidation Plant.
PUREX = Plutonium-Uranium Extraction Plant.

1 1.1.4 Approach for Characterization and Remedial
2 Decision Making

3 1.1.4.1 Pipeline Systems

4 A characterization approach has been identified that is directed toward determining whether
5 residual contamination occurs within the pipelines and if the surrounding soil has been impacted
6 by any leakage that may have occurred. To optimize data gathering, phased characterization will
7 be used to evaluate and assess the data.

8 Phase 1

9 Based on existing information that indicates that contamination likely is present (discussed in
10 D&D-30262 for Phase 1), data will be collected to determine whether contamination is above
11 preliminary cleanup levels and if remediation is required. As indicated in D&D-30262, Phase 1
12 will consist of a biased sample approach targeting specific pipelines and specific locations within
13 or around the pipelines; however, if a suspected area of waste accumulation cannot be identified,
14 then pipelines and surrounding soil locations will be selected randomly. Evaluation of the
15 Phase I sampling data will guide the remaining activities in the RI/FS process. The
16 characterization data collected will be used to support remedial decision making (other than the
17 no-action alternative). These data may be determined to be sufficient for proposing a
18 streamlined remedial decision-making process (e.g., CERCLA removal action, interim actions,
19 voluntary actions, plug into existing record of decision [ROD]).

-
I
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1 Preliminary cleanup levels are based on potential applicable or relevant and appropriate

2 requirements (ARAR) and preliminary remediation goals, which are regulatory thresholds

3 and/or standards or derived risk-based thresholds. Preliminary cleanup levels provide the basis

4 for establishing final cleanup levels in the CERCLA ROD and dictate analytical performance

5 levels (i.e., laboratory detection limit requirements). Preliminary cleanup levels identified for

6 use in determining analytical detection limit requirements for this OU are provided in

7 D&D-30262, Tables 3a and 3b.

8 Phase 2

9 As presented in D&D-30262, the Phase 2 investigation will be used if Phase 1 results show a range
10 of concentration values that are below, both above and below, or close to preliminary cleanup
11 levels. Further characterization of unplanned releases (UPR) will be performed unless the known

12 release is designated as a removal, treatment, and disposal site. Proceeding directly to Phase 2

13 sampling would be appropriate for those pipelines where existing information indicates that

14 contamination will not be present and/or where there is expected to be considerable variability in

15 potential results. Phase 2 sampling will be required if all remedial alternatives need to be assessed,

16 including the no-action alternative. Phase 2 will entail collection of a larger data set, to include the

17 no-action alternative in decision making. The Phase 2 evaluation will include more laboratory

18 analyses than Phase 1. Phase 2 data will support decision documents and RIIFS processes.

19 Information regarding the current condition of pipeline system appurtenances (e.g., catch tanks,

20 diversion boxes, valve pits) is limited. These components have a higher degree of complexity

21 with regard to access and sampling for conducting characterization. This complexity does not

22 make these components amenable to the Phase 1 characterization. This current work plan

23 focuses on characterization of pipelines. Pipeline system appurtenances will be addressed as part

24 of the more rigorous Phase 2 sampling and analysis. Based on the results of Phase 1, the DQO

25 report (D&D-30262) may be revised to address these components, or an existing approved SAP

26 will be identified and modified, as needed, to support Phase 2 data collection and

27 characterization requirements for pipeline system appurtenances.

28 1.1.4.2 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, and Hexone Storage
29 Tanks 276-S-141 and 276-S-142

30 Five RCRA TSD tanks in the 200-IS-1 OU are identified as interim-status units under

31 WAC 173-303. These tanks are listed in two WA7890008967, Hanford Facility Resource

32 Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8, for the

33 Treatment, Storage, and Disposal of Dangerous Waste, Part A, Form 3's: three tanks in the

34 Part A, Form 3, for the 241-CX Tank System (241-CX-70, -71, and -72); and two tanks in the

35 Part A, Form 3 for the HSTF (276-S-141 and 276-S-142).

36 Closure activities that have been initiated for the two hexone tanks include pumping out the tank

37 contents (excluding the tank heels and sludge) and decontaminating the distillation system and

38 railcars (temporarily used to store the distillate). The tanks will be removed, and surrounding

39 soil will be evaluated during tank removal to determine if it is contaminated. As part of the

40 removal process, soil sampling and analysis will be performed to verify that the remaining soil is

41 clean. Sampling requirements and the closure strategy will be provided in the closure plan.
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1 Waste removal has been undertaken for the 241-CX-70 Storage Tank, and decontamination
2 flushes were undertaken for the limestone aggregate in the 241-CX-71 Neutralization Tank.3 A closure plan will be prepared to describe additional closure activities. The closure plan will4 recommend that the tanks be clean closed. Closure activities, including the sampling and5 analysis activities that will be performed to verify that the remaining soil is clean following6 removal of the tanks, will be presented in the closure plan.

7 1.1.4.3 241-CX-72 Storage Tank

8 Residual waste remaining in the 241-CX-72 Storage Tank will require sampling and analysis to9 determine its composition. This work plan contains a SAP (Appendix C) describing the10 sampling and laboratory analyses that will be completed. The analytical results will support11 decisions concerning health and safety and disposal options for the tank and the remaining12 residual-waste contents. The closure strategy for this tank will be included in the closure plan13 for the 241-CX-70 Storage Tank and the 241-CX-71 Neutralization Tank. Depending on the14 waste composition inside the tank and whether a release to surrounding soil has occurred, closure15 options include RCRA clean closure or RCRA protective closure (landfill).

16 1.2 WORK PLAN CONTENT AND STRUCTURE

17 The content and structure of this work plan follow the CERCLA and HWMA format, with18 modifications to concurrently satisfy the additional RCRA closure requirements. Modifications19 to the M-0 13 series of Hanford Federal Facility Agreement and Consent Order (Ecology20 et al., 1989a) (Tri-Party Agreement) milestones for non-tank-farm past-practice waste-site21 investigations approved in June 2002 (02-RCA-0341, "Hanford Federal Facility Agreement and22 Consent Order [Tri-Party Agreement] Change Requests for the Central Plateau Project [CPP]23 Activities," contains Modifications M-013-02-01, M-015-02-01, M-016-02-01, and24 M-020-02-01) included an approach to investigate similar OUs in a single RI/FS process. The25 milestone modification reduced the number of non-tank-farm work plans, RI reports, and FSs.

26 The strategy developed for closure of the CX Tank System and the Hexone Storage Tank System27 is addressed in this work plan. The work plan also outlines the regulatory pathway to site28 closeout for existing and newly identified RL and ORP pipeline-system waste sites. Conceptual29 contaminant-distribution models have been developed and are presented for the pipeline system30 structures that portray potential release characteristics. Final presentation of all supporting31 characterization data that will be used for remedial decision making for the pipeline systems will32 be presented in the RI report.

33 1.2.1 200-IS-1 Operable Unit Waste Sites

34 The 200-IS-I OU initially was defined to include the waste sites identified in WIDS as being35 associated with the transfer of high-activity liquid wastes between separations plants and tank36 farms. The waste sites currently identified as part of the 200-IS-I OU are listed in the Tri-Party37 Agreement Action Plan, Appendix C (Ecology et al., 1989b).
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I The waste-site grouping report (DOE/RL-96-8 1) provided the initial description of those sites to
2 be included in the Tanks/Lines/Pits/Boxes Waste Group. This grouping (later formalized as an
3 OU) included the large number of structures used in the transfer of high-activity liquid wastes
4 from separations plants to tank farms, reprocessing facilities, and evaporators. The waste sites
5 associated with the 200-IS-1 OU, composed of the diversion boxes, catch tanks, pipelines, and
6 unplanned releases associated with high-activity waste transfer operations outside the tank farm
7 OUs, subsequently were further identified and discussed in the Implementation Plan
8 (DOE/RL-98-28, Appendix G).

9 Currently not all the 200-IS-1 OU waste sites, which include waste transfer structures and
10 associated unplanned releases, are listed in the Tri-Party Agreement Action Plan, Appendix C.
11 Data-collection activities to delineate pipelines and related structures and integrate them into
12 WIDS as waste sites was initiated during development of this work plan and is continuing.
13 Candidate waste sites for inclusion in the 200-IS-1 OU include all process-waste-carrying
14 pipelines, diversion boxes, catch tanks, valve pits, and related structures outside the tank farm
15 WMAs. Table 1-3 identifies the 200-IS-I OU waste sites currently listed within WIDS and
16 included in Appendix C of the Tri-Party Agreement Action Plan. Table 1-4 identifies the
17 pipelines that have been added to WIDS and are proposed for inclusion in the 200-IS-I OU and
18 Appendix C of the Tri-Party Agreement Action Plan. If updates to these waste site lists occur
19 following issuance of this work plan, the information will be shared with regulators through the
20 Unit Managers meetings. As indicated in the Tri-Parties Agreement Action Plan, the mechanism
21 for official dissemination of this information, addition of new waste sites and reclassification of
22 accepted waste sites, will be conducted in accordance with RL-TPA-90-0001, TPA-MP-14
23 procedures.

Table 1-3. Waste Sites Included in the 200-IS-I OU as of March 2008. (4 Pages)
Couut Site CSte - - T - SIteJype

200-E-1 1 I-PL, Encased Pipeline From 241-ER-151 Diversion Box to Encased Tank Farm
1 200-E-I 1 -PL 241-C Tank Farm and 244-AR Vault; 3-38 Encasement, En elnk

V108/V837/8618/8653/8901PAS, 809, 818, V836, V834 Pipeline
200-E-116-PL, Pipelines from 241-B-154 Diversion Box to 241-C-151 Direct Buried Tank

2 200-E-1 16-PL and 241-C-152 Diversion Boxes, Direct Buried Pipeline, Farm Pipeline
VI I 1N210/V130, 8902, V122
200-W-7, 246-L, 241-S-TK-1, 243S-TK-1, 243-S-TK1. 200-W Personnel

3 200-W-7 Decontamination Facility Catch Tank, IMUST, Inactive Miscellaneous Catch Tank
Underground Storage Tank

4 200-W- 16 200-W- 16, 292-T Underground Tanks, IMUST, Inactive Miscellaneous Storage Tank
Underground Storage Tank, 292-TK-1, 292-TK-2

5 200-W-58 200-W-58, Z-Plant Diversion Box #1 Valve Pit
6 200-W-59 200-W-59, Z-Plant Diversion Box #2 Valve Pit

7 200-W-78-PL 200-W-78-PL: Pipeline Between 241-TXITY and 241-T Tank Farms, Encased Tank Farm
Lines 6012, 6025, 7624 and 7630 Pipeline
200-W-97-PL, Encased Pipeline from 240-S-151 Diversion Box to Encased Tank Farm

8 200-W-97-PL 241-S-151 Diversion Box, Lines V508, V509, V512, V513, V514, V515, Pipeline
V516, V517/3603, V519/1 115

9 200-W-98-PL 200-W-98-PL. Encased Pipeline from 240-S-151 to 241-U-153 Encased Tank Farm
Diversion Box, V458,V459,V460 Pipeline

10 200-W-99-PL 200-W-99-PL, Encased Pipeline from 241-U-151 to 241-S-151 Diversion Encased Tank Farm
Boxes, Lines V455 and V456 Pipeline
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Table 1-3. Waste Sites Included in the 200-IS- I OU as of March 2008. (4 Pages)
Count Sit Coe Site Nwne 'SieTjpe

11 200-W-I00-PL 200-W-100-PL, Encased Pipeline from 241-UX-154 to 241-SX-152 Encased Tank Farm
Diversion Box, lines 4700, 4701, 4853, V762, V503 and V505 Pipeline
200-W-105-PL. Encased Transfer Line Between 241-UX-154 Diversion

12 200-W-105-PL Box and 241 -TX-155-Diversion Box; encased lines V375, V382, Encased Tank Farm

4859/4703 Pipeline

13 200-W-125-PL 200-W-125-PL, 216-Z-1 Ditch Replacement Pipeline (see subsites) Radioactive Process
Sewer

14 216-TY-201 216-TY-201, Supernatant Disposal Flush Tank, IMUST, Inactive Settling TankMiscellaneous Underground Storage Tank
15 240-S-151 240-S-151, 240-S-151 Diversion Box Diversion Box
16 240-S-152 240-S-152, 240-S-152 Diversion Box Diversion Box

17 240-S-302 240-S-302, 240-S-302 Catch Tank. IMUST, inactive Miscellaneous Catch TankUnderground Storage Tank, line V556 and V557
18 241-A-151 241-A-151. 241-A-151 Diversion Box Diversion Box
19 241-A-302A 241-A-302A, 241-A-302-A Catch Tank, line V028 Catch Tank

20 241 -A-302B 241-A-302B, 241 -A-302-B Catch Tank, IMUST, Inactive Miscellaneous Catch TankUnderground Storage Tank, V062
21 241-B-154 241-B-154, 241-B-154 Diversion Box Diversion Box

22 241-B-302B 241-B-302B, 241-B-302-B Catch Tank, 241-B-302, IMUST. Inactive Catch TankMiscellaneous Underground Storage Tank. Line V217
23 241-BX-154 241 -BX-154, 241 -BX-154 Diversion Box Diversion Box
24 241 -BX-155 241 -BX-155, 241-BX-155 Diversion Box Diversion Box

25 241-BX-302B 241-BX-302B. 241 -BX-302-B Catch Tank. IMUST, Inactive Catch TankMiscellaneous Underground Storage Tank, Line V288

26 241-BX-302C 241-BX-302C, 241 -BX-302-C Catch Tank, IMUST, Inactive Catch TankMiscellaneous Underground Storage Tank, Line V322

27 241-C-154 241-C-154, 241-C-154 Diversion Box Diversion Box

28 241-CX-70 241 -CX-70, 241 -CX-TK-70 Tank, Strontium Hot Semi-works, IMUST, Storage TankInactive Miscellaneous Underground Storage Tank

29 241 -CX-71 241-CX-71, 241-CX-TK-71, 241 -CX Neutralization Tank, Strontium Hot Neutralization TankSemi-works, IMUST, Inactive Miscellaneous Underground Storage Tank
241-CX-72, 241-CX-TK-72 Vault and Tank, 241-CX-72 Waste Self

30 241-CX-72 Concentrator, Strontium Hot Semi-works, IMUST. Inactive Storage Tank
Miscellaneous Underground Storage Tank

31 241-ER-151 241-ER-151, 241-ER-151 Diversion Box Diversion Box
32 241-ER-152 241-ER-152, 241 -ER-152 Diversion Box. line DR311 Diversion Box
33 241-ER-311 241-ER-311. 241-ER-311 Catch Tank, 241-ER-311A Replacement Tank Catch Tank

241-ER-311 A, 241-ER-3 11 A Catch Tank, old 241-ER-31 1, Original
34 241-ER-31 IA 241-ER-31 1 Catch Tank, IMUST, Inactive Miscellaneous Underground Catch Tank

Storage Tank

35 241-SX-302 241-SX-302. 241-SX-302 Catch Tank, SX-304, IMUST, Inactive Catch TankMiscellaneous Underground Storage Tank, Line V595
36 241-TX-152 241-TX-152, 241-TX-152 Diversion Box Diversion Box
37 241-TX-154 241-TX-154, 241-TX-154 Diversion Box Diversion Box
38 241-TX-155 241-TX-155. 241-TX-155 Diversion Box Diversion Box

241 -TX-302B, 241 -TX-302-B Catch Tank, IMUST, Inactive
39 241-TX-302B Miscellaneous Underground Storage Tank, Lines V414 and V415 Catch Tank

40 241-TX-302BR 241 -TX-302BR, 241 -TX-302BR Catch Tank, 241 -TXR-302BR, IMUST, Catch TankInactive Miscellaneous Underground Storage Tank

41 24 -TX-302C 241 -TX-302C. 241 -TX-302-C Catch Tank, Lines V741 and V742 Catch Tank
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Table 1-3. Waste Sites Included in the 200-IS-I OU as of March 2008. (4 Pages)
Count Site Code Site Nam Site Tye

42 241-U-151 241-U-151, 241-U-151 Diversion Box Diversion Box
43 241-U-152 241-U-152, 241-U-152 Diversion Box Diversion Box
44 241-UX-154 241-UX-154, 241-UX-154 Diversion Box Diversion Box

45 241-UX-302A 241-UX-302A, 241-U-302 Catch Tank, 241-UX-302 Catch Tank, Catch Tank241 -UX-302, Lines V380 and V381
241-WR VAULT, 241-WR Vault (Tanks -001 through -009),

46 241-WR VAULT 241-WR-01 thru 09, 241-WR Diversion Station Vault, 244-WR Vault, Receiving Vault296-U-6 Stack, IMUST, Inactive Miscellaneous Underground Storage
Tank (see subsites)
241-Z, 241-Z Treatment and Storage Tanks, 241-Z Tank Farm, 241-Z

47 241-Z Treatment and Storage System, 241-Z-D-4, 241-Z-D-5, 241-Z-D-7, Neutralization Tank
241-Z-D-8, 241-Z Sump, 241-Z Tank Pit
276-S-141, 276-S-TK-141, 276-S-306A, 276-S-141 Solvent Storage

48 276-S-141 Tank, Tank 276-141, Hexone Storage Tank, 244-SX-15, IMUST, Inactive Storage Tank
Miscellaneous Underground Storage Tank

276-S-142, 276-S-TK-142, 276-S-306B, 276-S-142 Solvent Storage
49 276-S-142 Tank, Tank 276-142, Hexone Storage Tank. 244-SX-15. IMUST, Inactive Storage Tank

Miscellaneous Underground Storage Tank

50 HSVP HSVP. Hot Semiworks Valve Pit, 201-C Diversion Box, Semiworks Valve PitValve Pit, 201-C Valve Box
51 UPR-200-E-I UPR-200-E-1, Waste Line Failure on South Side of 221-B Unplanned Release
52 UPR-200-E-3 UPR-200-E-3, Line leak from 221-B to 241-BX-154, UN-200-E-3 Unplanned Release

53 UPR-200-E-25. Contamination Spread from the 241 -A-151 Diversion Unplanned ReleaseIJPR200--25 Box, UN-200-E-25
54 UPR-200-E-26 UPR-200-E-26, 241-A-15I Release, UN-200-E-26 Unplanned Release
55 UPR-200-E- 117 UPR-200-E-l 17, Contaminated Liquid Spill, UN-200-E-l 17 Unplanned Release
56 UPR-200-E-31 UPR-200-E-31, 241-A-151 Release, UN-200-E-31 Unplanned Release

57 UPR-200-E-41 UPR-200-E-41, UN-200-E-41 Soil Contamination in the Vicinity of Unplanned Release
R 0 R-13 Stairwell (221-B), UPR-200-E-85

58 UPR-200-E-42 UPR-200-E-42, 241-AX- 15I Release, UN-200-E-42 Unplanned Release
59 UPR-200-E-44 UPR-200-E-44, UN-200-E-44, BCS Waste Line Leak South of 221-B Unplanned Release

60 UPR-200-E-45 UPR-200-E-45, UN-200-E-45, Contamination Spread from the Unplanned Release241-B-154 Diversion Box

61 UPR-200-E-65 UPR-200-E-65, UN-216-E-65, 241-A-151 Diversion Box Radioactive Unplanned Release
Contamination, UN-200-E-65
UPR-200-E-67, UN-216-E-67, Excavation of Radioactively

62 UPR-200-E-67 Contaminated Pipe Encasement (V004, V005, V006. V007,V008) Unplanned Release
UN-200-E-67

63 UPR-200-E-77 UPR-200-E-77, UN-216-E-5, 241-B-154 Diversion Box Ground Unplanned ReleaseContamination, UN-200-E-77

64 UPR-200-E-78 UPR-200-E-78, UN-216-E-6, 241-BX-155 Diversion Box Ground Unplanned ReleaseContamination, UN-200-E-78

65 UPR-200-E-80 UPR-200-E-80. UN-216-E-8, 221-B R-3 Line Break, R-3 Radiation Unplanned ReleaseZone, UN-200-E-80

66 UPR-200-E-84 UPR-200-E-84, 241-ER-151 Catch Tank Leak (241-ER-31 IA), Unplanned ReleaseUN-200-E-84. UN-216-E-12

67 UPR-200-E-85 UPR-200-E-85, Line Leak at 221-B Stairwell R-13, UN-216-E-13, Unplanned ReleaseUPR-200-E-41, UN-200-E-85, UN-200-E-41

68 UPR-200-E-87 UPR-200-E-87, UN-216-E-15. 224-B South Side Plutonium Ground Unplanned ReleaseContamination, UN-200-E-87. 216-E-15
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69 UPR-200-E-96 UPR-200-E-96, Ground Contamination SE of PUREX, UN-216-E-24, Unplanned Release
UN-200-E-96

70 UPR-200-W-2 UPR-200-W-2. UN-200-W-2, Underground Waste Line Leak Unplanned Release

71 UPR-200-W-5 UPR.200-W-5, Overflow at 241 -TX-155, UN-200-W-5 Unplanned Release

72 UPR-200-W-6 UPR-200-W-6, UN-200-W-6. Contamination Spread from 241-U-151 Unplanned Release
and 241-U-152 Diversion Boxes

73 UPR-200-W-20 UPR-200-W-20, UN-200-W-20, Spread of Contamination from a Unplanned Release
Diversion Box

74 UPR-200-W-21 UPR-200-W-21, UN-200-W-21, UN-216-W-36, Process Line Cave-in at Unplanned Release
241-TX-154 Diversion Box

75 UPR-200-W-27 UPR-200-W-27, Transfer Line Leak at 23rd and Camden, UN-200-W-27, Unplanned Release
UN-216-W-5, Duplicate of UPR-200-W-29

76 UPR-200-W-28 UPR-200-W-28, Release from 241 -TX-155 Diversion Box, UN-200-W-28 Unplanned Release

77 UPR-200-W-29 UPR-200-W-29, Transfer Line Leak, UN-200-W-29, UPR-200-W-27, Unplanned Release
77___ UPR-200-W-29___ UN-200-W-27, UN-216-W-5, 23rd and Camden Line Break

78 UPR-200-W-32 UPR-200-W-32. UNH Transfer Line Break, UN-200-W-32 Unplanned Release

79 UPR-200-W-35 UPR-200-W-35, Ground Contamination Near UNH Process Line. Unplanned Release
UN-200-W-35, REDOX to 224-U UNH Line Leak

80 UPR-200-W-38 UPR-200-W-38, Line Break at 241 -TX-302C, UPR-200-W-160, Unplanned Release
UPR-200-W-40, UN-200-W-38. 216-T-30

81 UPR-200-W-40 UPR-200-W-40, Line Break near 241-TX-154, UPR-200-W-38, Unplanned Release
UPR-200-W-160, 216-T-30, UN-200-W-40,

82 UPR-200-W-49 UPR-200-W-49, Contamination Southeast of 241-SX. UN-200-W-49 Unplanned Release
83 UPR-200-W-64 UPR-200-W-64, Road Contamination at 23rd and Camden, UN-200-W-64 Unplanned Release

84 UPR-200-W-76 UPR-200-W-76, UN-200-W-76, Contamination Found at 241 -TX-155 Unplanned Release

85 UPR-200-W-79 UPR-200-W-79, Contamination Spread at 241-Z, UN-200-W-79 Unplanned Release

86 UPR-200-W-97 UPR-200-W-97. Transfer Line Leak, UN-216-W-5. UN-200-W-97 Unplanned Release

87 UPR-200-W-98 UPR-200-W-98, UN-216-W-6, 221-T Waste Line Break at R-19. Unplanned Release
UN-200-W-98

88 UPR-200-W-102 UPR-200-W-102, UN-216-W-12, UN-200-W-102, 224-T Underground Unplanned Release
Line Leak

UPR-200-W-1 13, Soil Contamination East of 241-TX, UN-216-W-23,
89 UPR-200-W- 113 Contamination Areas Around 241 -TX-155 Diversion Box, Unplanned Release

UN-200-W- 113

90 UPR-200-W- 114 UPR-200-W-1 14, UN-216-W-24, Ground Contamination East of Unplanned Release
241-SX Tank Farm, UN-200-W-1 14

91 UPR-200-W-1 15 UPR-200-W-l 15, UN-216-W-25, Ground Contamination above Transfer Unplanned Release
Line Along Cooper Street

92 UPR-200-W-131 UPR-200-W-131, Release from 241-TX-155 Unplanned Release

93 UPR-200-W-135 UPR-200-W-135. Release from 241 -TX-155, UN-200-W-135 Unplanned Release

94 UPR-200-W-160 UPR-200-W-160, Line Break at 241 -TX-302C, UPR-200-W-38, Unplanned Release
UPR-200-W-40, 216-T-30

95 UPR-200-W-161 UPR-200-W-161, UN-216-W-35, UN-200-W-161, Large Area east of Unplanned Release
241-U Tank Farm

96 UPR-200-W-164 UPR-200-W-164. Overhead UNH Line Leak, UN-216-W-29 Unplanned Release

97 UPR-200-W-167 UPR-200-W-167, Contamination Migration from 241 -TY, UN-216-W-32 Unplanned Release

98 UPR-600-20 UPR-600-20. LN-216-E-41, Old Cross Site Transfer Line Surface Unplanned Release
Contamination _e
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Cout -Site-Code 'Site Name - Site Type
I 200-E-I 12-PL 200-E-I 12-PL; B Plant Process Sewer, 2904-E-1, Pipeline from B Radioactive Process

Plant to 207-B Retention Basin, 24 inch VP line (see subsites) Sewer

2 200-E-1 13-PL 200-E-1 13-PL; Pipeline from PUREX to 216-A-6 and 216-A-30 Crib, Process Sewer
216-A-42C Valve Box, line 8824

200-E-1 14-PL, Pipeline From 241-BY Tank Farm to 241-C Tank Farm Radioactive Process
3 200-E-1 14-PL and BC Cribs Trenches, 2805-El, 2805-E2, 2805-E3, 2805-E4, Seer

216-BC-2805, Pipeline from 216-BY-201 to 216-BC-201 (see subsites) Sewer

4 200-E-126-PL 200-E-126-PL, Underground Pipeline From 207-B to 216-B-3 Ditch Radioactive Process
and B Pond Disposal System (see subsites) Sewer

5 200-E-127-PL 200-E-127-PL, PUREX Cooling Water Line, Pipeline From PUREX to Radioactive Process
Gable and B-Ponds (216-A-25 and 216-B-3), line 1601 Sewer
200-E-143-PL, Tank Farm Transfer Lines 4101, 4102, 4103, 4104,

6 200-E-143-PL 4105,4106, 4107/V033, 4017, 4018, 8656; Encased Transfer Line Radioactive Process
From 241-AX-151 Diversion Box to 241-A Tank Farms and Sewer
244-CR Vault in 241-C Tank Farm

200-E-144-PL, Tank Farm Transfer Line 4012, Transfer Line 4013 Encased Tank Farm
7 200-E- 144-PL (A-4013), Encased Transfer Line From 241 -CR-152 and 241-CR-153 to E peTnk

241 -AX-151; Lines 4006 and 4007 from 244-AR Vault to 241 -AX-1 51
200-E-145-PL, Interplant Transfer Line, Tank Farm Transfer Line Encased Tank Farm

8 200-E-145-PL V228, Transfer Pipeline From 241-CR-153 to 241-ER-153. Pipeline
241-ER-152 and 241-ER-151

9 200-E-146-PL 200-E- 146-PL, Tank Farm Transfer Line A-4013, Transfer Line From Encased Tank Farm
241-CR-152 to 241-AX-151 Pipeline

10 200-E-147-PL 200-E- I 47-PL, Interplant Transfer Line, Tank Farm Transfer Line Direct Buried Tank
PAS-244, Transfer Line From 244-CR-TK-003 to 241 -ER-153 Farm Pipeline

II 200-E-148-PL 200-E-148-PL, Tank Farm Transfer Line V 109. Direct Buried Transfer Direct Buried Tank
Line From 241-C-151 to 241-A-01A Farm Pipeline

12 200-E-I49-PL 200-E-149-PL. Tank Farm Transfer Line V 175, Direct Buried Transfer Direct Buried Tank
Line From 241-C-252 to 201-C Hot Semi Works, Tank Farm Pipeline Farm Pipeline
200-E-150-PL, Tank Farm Transfer Line 8900, Direct Buried Transfer Direct Buried Tank

13 200-E-150-PL Line From 244-CR-TK-003 to 201-C Hot Semi Works Valve Box, Farm Pipeline
Tank Farm Pipeline Farm Pie dn k

14 200-E-151-PL 200-E-151-PL. Tank Farm Transfer Line V050, Direct Buried Transfer Direct Buried Tank
Line From 241-C-104 to 241-A-152. Tank Farm Pipeline Farm Pipeline

15 200-E-152-PL 200-E-152-PL, Tank Farm Transfer Line V051, Direct Buried Transfer Direct Buried Tank
Line From 241-C-104 to 241-A-1 52, Tank Farm Pipeline Farm Pipeline
200-E-153-PL, Tank Farm Transfer Line V108/812, Direct Buried Direct Buried Tank

16 200-E-153-PL Transfer Line From 241-C-151 to 244-AR-TK-002, Tank Farm Farm Pipeline
PipelineFrmPpin

17 200-E-154-PL 200-E-154-PL, Tank Farm Transfer Line V 113, Direct Buried Transfer Direct Buried Tank
Line From 241-C-151 To 241-AX-0IA, Tank Farm Pipeline Farm Pipeline

18 200-E-155-PL 200-E-155-PL, Pipeline From 241-C-03A to Radioactive Process Direct Buried Tank
Sewer Line 2904-CR-1, Tank Farm Pipeline Farm Pipeline

19 200-E-156-PL 200-E-156-PL, 216-C-1 Pipelines, Pipelines from 201-C to 216-C-1 Radioactive Process
Sewer

20 200-E-I57-PL 200-E-157-PL, 216-C-10 Pipeline, Pipeline from 201-C to Encased Tank Farm
216-C-10 Crib (see subsites) Pipeline

21 200-E-158-PL 200-E-158-PL, 216-A-I Pipeline, Pipeline from Sample Pit #3 to Direct Buried Tank
216-A-1 Crib Farm Pipeline
200-E-159-PL, Pipeline from 203-A to 216-A-22, Pipeline from 203-A Direct Buried Tank

22 200-E-159-PL to 216-A-28 Crib, Pipeline from UNH Truck Apron to 216-A-22 (see Farm Pipeline
subsites)
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23 200-E-160-PL 200-E-160-PL, Pipeline from 270-E-1 to 216-B-12 Crib, N'219 Direct Buried Tank
Farm Pipeline

24 200-E- 161-PL 200-E-161-PL, Pipeline from 221-BB to 216-B-55 Crib, V841 Direct Buried Tank
Farm Pipeline

25 200-E-162-PL 200-E-162-PL, Pipeline from 221-BB to 216-B-62 Crib, V842, Lateral Direct Buried Tank
Line to 216-B-12 Crib #2 (see subsites) Farm Pipeline

26 20-E- 163-PL 200-E-163-PL, Pipeline from BCS Diverting Pit to 216-B-64 Retention Direct Buried Tank
Basin Farm Pipeline

27 200-E-164-PL 200-E-164-PL, Pipeline to 216-A-8 Crib, Pipeline between the Radioactive Process
216-A-8 Control Structure and the 216-A-508 Control Structure Sewer

28 200-E-165-PL 200-E-165-PL, Pipeline to 216-A-24 Crib (see subsites) Radioactive Process
Sewer

29 200-E-166-PL 200-E-166-PL, Pipeline to 216-A-34 Ditch Radioactive Process
Sewer

30 200-E-167-PL 200-E-167-PL, Underground pipelines from 244-A Lift Station to Radioactive Process
241-A-A and 241-A-B Valve Pits, Lines SN-215 and SN-216 Sewer

31 200-E-168-PL 200-E-168-PL, Underground Pipeline to 216-A-3 Radioactive Process
Sewer

200-E-169-PL 200-E-169-PL, Pipeline to the 216-C-3 Crib Radioactive Process
Sewer

33 200-E-170-PL 200-E-170-PL, Pipeline from 276-C to 216-C-4 Crib Radioactive Process
I Sewer

34 200-E-171-PL 200-E-171-PL, Pipeline to the 216-C-6 Crib Radioactive Process
Sewer

35 200-E-172-PL 200-E- I 72-PL, Pipeline from 209-E to the 216-C-7 Crib Radioactive Process
Sewer

36 200-E-173-PL 200-E-173-PL. Pipeline from 241-CX-71 to 216-C-5 Crib Radioactive Process
Sewer

37 200-E-174-PL 200-E-174-PL, 216-B-10 (A&B) Pipeline, Pipeline from 221-BC and Radioactive Process
222-B to 216-B-10 A&B Cribs (see subsites) Sewer

38 200-E-175-PL 200-E-175-PL, Pipeline from 292-B to 216-B-10 A&B Radioactive Process
Sewer

39 200-E-176-PL 200-E-176-PL, Pipeline from 242-B to 216-B- II-A&B Radioactive Process
Sewer

40 200-E-177-PL 200-E-177-PL, Pipeline Rerouting Waste from 216-B-8 Crib to Radioactive Process
216-B-I lA&B Wells Sewer

41 200-E-178-PL 200-E-178-PL, Pipeline from tank 241-B-I 10 to 216-B-8 Crib and Tile Encased Tank Farm
Field Pipeline

42 200-E-180-PL 200-E-180-PL, 216-B-57 Crib Pipeline Radioactive Process
Pipeline

43 200-E-181-PL 200-E- 181 -PL, 216-B-61 Crib Pipeline Radioactive Process
Sewer

44 200-E-182-PL 200-E-182-PL, 216-A-7 Crib Pipeline Radioactive Process
Sewer

45 200-E- 83-PL 200-E-183-PL, Pipelines from 241-A-151 Diversion Box to 216-A-2, Encased Tank Farm
lines V010 and VO 1I Pipeline

46 200-E-184-PL 200-E-184-PL, 216-A-2 Crib Pipelines, VO10, VOlI Radioactive Process
Sewer

47 200-E-185-PL 200-E-185-PL, 216-A-4 Crib Pipelines, V014, V016 Radioactive Process
Sewer

48 200-E-186-PL 200-E-186-PL, 216-A-31 Crib Pipelines, VO 0, VO i Radioactive Process
I I I Sewer

1-16



DOE/RL-2002-14 REV 1

Table 1-4. Pipelines Proposed for Future Inclusion in the 200-IS-1 OU. (10 Pages)

49 200-E-187-PL 200-E-187-PL, Chemical Sewer from 202-A to 216-A-29 Ditch, Radioactive Process
PUREX Chemical Sewer (CSL), Lines 8819, 5802, 5701 Sewer

50 200-E-188-PL 200-E-188-PL, B Plant Chemical Sewer Line, 2904-E-2, 15 inch VP Radioactive Process
line, BCE Sewer

51 200-E-191-PL 200-E-191-PL, 216-B-63 Pipeline, Pipeline from valve pit to Radioactive Process
216-B-63 Ditch Sewer

52 200-E-192-PL 200-E-192-PL, 216-A-10 Pipelines (see subsites), lines from Sample Radioactive Process
Pit 4 to 216-A-10 Crib Sewer

53 200-E-193-PL 200-E-193-PL, 216-A-21 Crib Pipeline, Line XO15 Radioactie Process

54 200-E-194-PL 200-E-194-PL, 216-A-32 Crib Pipeline Radioactive Process
Sewer

55 200-E-195-PL 200-E-195-PL, 241-B-361 Settling Tank and 216-B-9 Crib Pipelines, Radioactive Process
line V204 (see subsites) Sewer

56 200-E-196-PL 200-E-196-PL, Lines T167 and T022, Stainless Steel line to 216-A-4, Radioactive Process
216-A-21. and 216-A-27 Cribs Sewer
200-E-197-PL, Encased Pipelines between 241-BR-152 Diversion Box Radioactive Process

57 200-E-197-PL and 241-B Tank Farm, Lines 9002, 9006, 9010, 9014, 9017, 9020, Sewer
9031, 9032. 9035, 9037, 9038, 9041, 9044,9047

58 200-E-198-PL 200-E-198-PL, Encased Tank Farm Pipeline from 241-BX-154 Diversion Process Sewer
to 241 -BX-155 Diversion Box, Lines V282, V283, V284, V285

200-E-199-PL, Tank Farm Lines from 241-B-154 Diversion Box to
59 200-E-199-PL 241-B Tank Farm, Lines V204, V206, V208, V209, V21 1, V213, Process Sewer

V215, V285

60 200-E-200-PL 200-E-200-PL, Pipelines from 244-AR Vault to 241-AY-152 and Radioactive Process
241-A-153 Diversion Boxes, Lines 801, 802, 806, 805 Sewer

61 200-E-201-PL 200-E-201-PL, Transfer Lines from 241-BX-155 to Diversion Boxes Radioactive Process
in 241-B Tank Farm, Lines V315 and V319 Sewer

62 200-E-202-PL 200-E-202-PL, Transfer lines from 241-BX-155 Diversion Box to Radioactive Process
241-BX-153 Diversion Box, Lines V315, V316, V317, V318, V319 Sewer

63 200.E.203-PL 200-E-203-PL, Pipeline from 241 -BYR- 154 Diversion Box to Radioactive Process
216-B-2-2 Ditch, line 9712 Sewer

64 200.E-204-PL 200-E-204-PL, Pipeline to 216-B-2-1 and 216-B-2-2 Ditches (see Radioactive Process
subsites) Sewer

65 200-E-205-PL 200-E-205-PL, 216-B-2-3 Ditch Pipelines (see subsites) Radioacte Process

66 200-E-206-PL 200-E-206-PL, Lines V716, V717, V718/817. Double Pipes from Radioactive Process
244-AR Vault to 241-AR-151 Diversion Box Sewer

67 200E-207-PL 200-E-207-PL, Encased Transfer Line from 241-A-151 Diversion Box Radioactive Process
67 2- 7- to 241-A-152 Diversion Box; Lines V004, V005, V006, V007, V008 Sewer

68 200-E-208-PL 200-E-208-PL, Lines V304 and V305 from 241-BY Tank Farm to Radioactive Process
241 -B-252 Diversion Box Sewer

69 200-E-209-PL 200-E-209-PL, Pipeline from 272-BB to 200-E-25 Dry Well Radioactive Process
Sewer

200-E-210-PL, Encased lines between 241-AW Tank Farm and Radioactive Process
70 200-E-21 0-PL 242-A Evaporator Building, Lines SL- 167, SL-168, SN-219, SN-220, Sewer

SN-269. SN-270

71 200-E-211-PL 200-E-21 1 -PL, Transfer Lines from 241 -AW to 242-A Evaporator Radioactive Process
Building, Lines DR334, DR335, DR343 Sewer

72 200-212-PL 200-E-212-PL, Transfer lines between 241 -AW Tank Farm and Radioactive Process
241-AP Tank Farm, Lines SL-509, SL-510, SN-609, SN-610 Sewer

73 200-E-213-PL 200-E-213-PL, Transfer Lines from 221-B to 241-B-154 Diversion Radioactive Process
7 2Box, Lines V200, V329, V330, V331, V332, V333, V334 Sewer
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74 200-E-214-PL 200-E-214-PL, Pipeline to 200-E-55 French Drain, Pipeline from Radioactive Process
291-B Sand Filter to French Drain Sewer

75 200-E-215-PL 200-E-215-PL, Transfer line between 241-ER-151 Diversion Box and Radioactive Process
241-ER-152 Diversion Box, Line V229 Sewer
200-E-216-PL, Transfer Lines between 241-BX-153, 241-B-151 and Radioactive Process

76 200-E-216-PL 241-B-152 Diversion Boxes, Lines V235, V236, V237, V242, C251, Sewer
V252, V253 (see subsites)

77 200-E-217-PL 200-E-217-PL, Encased Transfer Line from 241 -ER-151 Diversion Box Radioactive Process
I_ _to 241 -BX Tank Farm, Lines 9608, 9653, 9719, V225 (see subsites) Sewer

78 200-E-218-PL 200-E-218-PL, Transfer Lines between 241 -A-151 Diversion Box and Radioactive Process
78 2L 241-AW Tank Farm, Lines V021, V022, V023 Sewer

79 200-E-220-PL 200-E-220-PL, Pipeline from 241-BY Tank Farm to 216-BY-201 Flush Process Sewer
- Tank and Monitoring Pit (see subsites) ProcessSewer

80 200-E-221-PL 200-E-221-PL, Pipeline to 216-B-51 French Drain, BC Crib pipeline Radioactive Process
drain line Sewer

81 200-E-224-PL 200-E-224-PL, 241 -A-151 Diversion Box Drain Line to Radioactive Process
241-A-302A Catch Tank, Line V027 Sewer

82 200-225-PL 200-E-225-PL, Transfer Line from 241-AR-151 Diversion Box to Radioactive Process
241-AY-102 Tank, Line V720 Sewer

83 200-E-226-PL 200-E-226-PL, Transfer Line from 221-B to 241-C-154, Promethium Radioactive Process
Transfer Line, V743 Sewer

84 200-E-227-PL 200-E-227-PL, Transfer Lines between 244-AR Vault Facility and Radioactive Process
241-AX-151 Diversion Box, Lines 4005/810,4015/814, 4019/817 Sewer
200-E-228-PL, Drain Lines from 241-ER-1 51 Diversion Box to Radioactive Process

85 200-E-228-PL 241-ER-311 and 241-ER-31 IA Catch Tanks, Lines V224, V226, Sewer
V226-1 (see subsites)

86 200-E-229-PL 200-E-229-PL, Transfer Line between Tank 241-AP-102 and Radioactive Process
241-A-B Valve Pit, Line SN-650 Sewer

87 200-E-230-PL 200-E-230-PL, Pipeline from 292-B to 216-B-4 Reverse Well Radioactive Process
Sewer

88 200-E-231 -PL 200-E-23 I -PL, 216-A-45 Crib Pipeline Radioactive Process
Sewer

200-E-232-PL, Pipeline from 207-A Basins to 216-A-30 and Radioactive Process89 200-E-232-PL 216-A-37-1 Cribs (see subsites) Sewer

90 200-E-233-PL 200-E-233-PL, Pipeline from 216-A-30 Crib Distribution Box to the Radioactive Process
216-A-37-2 Crib Distribution Box Sewer

91 200-E-234-PL 200-E-234-PL, Pipelines from 242-A Evaporator Building to the Radioactive Process
207-A Basins (see subsites), Lines 300, 501, 505, 557 Sewer

92 200-E-235-PL 200-E-235-PL, 207-A North Basin Distribution Lines Radioactive Process
Sewer

93 200-E-236-PL 200-E-236-PL, 207-A South Basin Distribution Lines Radioactive Process
Sewer

94 200-E-238-PL 200-E-238-PL, Pipeline from 206-A to 216-A-9 Crib Radioactive Process
Sewer

95 200-E-239-PL 200-E-239-PL, Pipeline from 216-A-5 Sample Pit #4 to 216-A-5 Crib Radioactive Process
Sewer

96 200-E-240-PL 200-E-240-PL, Pipeline from Valve Pit west of Sample Pit 4 to the Radioactive Process
216-A-38-1 Crib Sewer

97 200-E-241 -PL 200-E-241 -PL, Pipeline from 200-E-58 Neutralization Tank to the Radioactive Process
216-A-5 Sample Pit #4 (see subsites), lines 7717 and 7718 Sewer

98 200-E-242-PL 200-E-242-PL, Pipeline from 216-A-5 Sample Pit #4 to Encased Tank Farm98____ 200_E____ 2 16-A- 15 French Drain Pipeline
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Encased Tank Farm
99 200-E-243-PL 200-E-243-PL, Pipeline to the 216-B-13 French Drain Pipeline

Direct Buried Tank
100 200-E-244-PL 200-E-244-PL, Pipeline from 201-C Valve Pit to 241 -CX-70 Farm Pipeline

Encased Tank Farm
101 200-E-245-PL 200-E-245-PL, Pipeline from 201-C Hot Shop to 241-CX-71 Pipeline

Direct Buried Tank
102 200-E-246-PL 200-E-246-PL, Pipeline from 201-C Valve Pit to 241-CX-72 Farm Pipeline

103 200-E247-PL 200-E-247-PL, Pipelines to the 209-E-WS-2 French Drain (see Direct Buried Tank

3 2--4-L subsites) Farm Pipeline

Diret Buried Tank
104 200-E-248-PL 200-E-248-PL, Pipelines to the 209-E-WS-3 Valve Pit (see subsites) Farm Pipeline

Direct Buried Tank
105 200-E-249-PL 200-E-249-PL, Pipelines to 200-E-4 French Drain (see subsites) Farm Pipeline

Direct Buried Tank
106 200-E-250-PL 200-E-250-PL, Pipeline from 2704-C to 2704-C-WS-1 Quench Tank Farm Pipeline

Direct Buried Tank
107 200-E-251 -PL 200-E-25 1 -PL, Pipeline from 291-C Stack to 216-C-2 Reverse Well Farm Pipeline

108 200-E-252-PL 200-E-252-PL, Pipeline from 291-C Air Filter Building to Radioactive Process
216-C-2 Reverse Well Sewer

109 200-E-253-PL 200-E-253-PL. Pipeline from 202-A to 216-A-36A and Radioactive Process
216-A-36B Cribs Sewer

110 200-E-254-PL 200-E-254-PL. Pipeline from 209-E to 216-C-9 Pond Radioacte Process

111 200-E-255-PL 200-E-255-PL, Pipeline connecting 216-C-9 Pond to Pipeline Radioactive Process
200-E-169-PL Sewer

Direct Buried Tank
112 200-E-256-PL 200-E-256-PL, Pipelines from 201-C (south side) to 216-C-9 Pond Pipeline

Encased Tank Farm
113 200-E-257-PL 200-E-257-PL, Pipeline from 201-C (east side) to 216-C-9 Pond

Direct Buried Tank
114 200-E-258-PL 200-E-258-PL, 216-C-9 Pond Lobe Distribution Piping Pipeline

Radioactive Process
115 200-E-259-PL 200-E-259-PL, Pipeline from 291-C Fan House to 216-C-9 Pond SewPe

116 200-E-260-PL 200-E-260-PL, Steam Condensate By-Pass Line from PUREX to Encased Tank Farm
216-A-30., line 8824A Pipeline

117 200-E-261 -PL 200-E-261-PL, Effluent Recycle line from 216-A-42 Basin to PUREX Direc Buie ank

200-E-262-PL, Pipelines Associated with 216-A-42 Basin, 216-A-42A Direct Buried Tank
118 200-E-262-PL Pump Station. 216-A-42B Valve Box and 216-A-42C Diversion Box Farm Pipeline

119 200-E-263-PL 200-E-263-PL, 216-A-42 Basin Pipeline to 216-A-42C Diversion Box Dir Bued Tank

120 200-E-264-PL 200-E-264-PL, Pipeline from 242-B Evaporator Building to Radioactive Process
207-B Retention Basin Sewer

121 200-E-265-PL 200-E-265-PL, 241-BY and 241-BX Tank Farm Cooling Water Direct Buried Tank
Pipeline to 207-B Retention Basin (see subsites) Farm Pipeline

122 200-E-266-PL 200-E-266-PL, Pipeline from PUREX Trap Pit #1 to 216-A-11 French Direct Buried Tank
Drain Farm Pipeline

123 200-E-267-PL 200-E-267-PL, Pipeline from PUREX Trap Pit #3 to 216-A-12 French Encased Tank Farm
Drain Pipeline

124 200-E-268-PL 200-E-268-PL, Pipeline from PUREX Vacuum Cleaner Filter Box to Direct Buried Tank
216-A-14 French Drain. Line T073 Farm Pipeline
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125 200-E-269-PL 200-E-269-PL, Pipeline from 291-A Fan Building to 216-A-33 French Direct Buried Tank
Drain Farm Pipeline

126 200-E-270-PL 200-E-270-PL, Pipeline from 291-A Fan Control House to 216-A-26 Encased Tank Farm
and 216-A-26A French Drains, line T022 Pipeline

127 200-E-271 -PL 200-E-27 1 -PL, PUREX Cooling Water Header Pipeline, Line 8823 Farm Pipeline

128 200-E-272-PL 200-E-272-PL, Pipeline to 216-A-35 French Drain Direct Buried Tank
Farm Pipeline

129 200-E-273-PL 200-E-273-PL, Pipeline to 216-A-13 French Drain (see subsites) Radioactive Process
Sewer

130 200-E-274-PL 200-E-274-PL, Pipeline from 244-A Lift Station to 216-A-40 Basin, Radioactive ProcessLine 323 Sewer

131 200-E-275-PL 200-E-275-PL, Cooling Water Pipeline to 216-A-40 Basin, line 815 Radioactive Process
Sewer

132 200-E-276-PL 200-E-276-PL, 216-A-41 Crib Pipeline Direct Buried Tank
I Pipeline

133 200-E-277-PL 200-E-277-PL, 216-B-59 and 216-B-59B Pipelines (see subsites) Encased Tank Farm
Pipeline

134 200-E-278-PL 200-E-278-PL, Process Sewer Pipeline from 272-E to CTFN 2703E, Encased Tank Farm
Pipeline to Chemical Tile Field North of 2703E Pipeline

135 200-E-279-PL 200-E-279-PL, Pipeline from 241-B-361 Settling Tank to Encased Tank Farm
216-B-5 Reverse Well Pipeline

136 200-E-281 -PL 200-E-281 -PL, Pipeline from 241-B Tank Farm to 216-B-7A and Radioactive Process
216-B-7B Cribs, Line V306 Sewer

137 200-E-282-PL 200-E-282-PL, Process Waste Lines from 202-A to 241 -AX-151 Direct Buried Tank
Diversion Box, Lines 4001, 4002, 4003, 4004 Farm Pipeline

138 200-E-283-PL 200-E-283-PL, Pipeline from 242-A Bldg to 200-E-127-PL (to Gable Direct Buried Tank
and B Ponds) Farm Pipeline

139 200-W-79-PL 200-W-79-PL; 216-T-36 Crib pipeline; V663 Radioactive Process
Sewer

140 200-W-84-PL 200-W-84-PL, U Plant Chemical Process Sewer to 216-U-14 Ditch, Process Sewer200-W-84, VCP Process Sewer (see subsites)

141 200-W-88PL 200-W-88-PL, T Plant Process Sewer Pipeline, 221 -T Process Sewer, Radioactive Process
24 Inch Process Sewer, 200-W-88. (see subsites) Sewer

142 200-W-1 02-PL 200-W-102-PL, Pipeline from Laundry, Powerhouse and Shops to Encased Tank Farm
216-U-14 Ditch, 200-W-102 Pipeline

143 200-W-129-PL 200-W-129-PL, Encasement Containing Lines V399, V405, and V411 Direct Buried Tank
Farm Pipeline

144 200-W-130-PL 200-W-130-PL, V445, V663, V601; Pipeline from 241-T-151 Direct Buried Tank
Diversion Box to 241-U-151 Diversion Box; V416 Farm Pipeline

145 200-W-131-PL 200-W-131-PL, V601, Spur to 241-TX Tank Farm Encased Tank Farm
Pipeline

146 200-W-132-PL 200-W-132-PL, Pipelines from 221-T to 241-T-151 and 241 -T-152, Direct Buried Tank
V653, V654. V667, V668, V669, V706, V707 (Direct Buried lines) Farm Pipeline

147 200-W-133-PL 200-W-133-PL, V682 Spare Line Direct Buried Tank
Pipeline

148 200-W-I34-PL 200-W-134-PL, V683 Spare Line Radioactive Process
Sewer

149 200-W-135-PL 200-W-135-PL, V662, Spare Line Radioactive Process
Sewer

150 200-W-137-PL 2UU-W-1.3J-PL, Pipeline from 241-S-151 Diversion Box to 216-S-1 &
2 Cribs, line V533

Radioactive Process
Q.IweVr
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______ ___________Sewer

152 200-W-139-PL 200-W-139-PL. Pipeline from 200-W-138-PL to 216-S-9 Crib, V547 Radioactive Process
Sewer

153 200-W-140-PL 200-W- 140-PL, Pipeline from 292-T(200-W-40) Radioactive Process
Sewer

154 200-W-141-PL 200-W-141 -PL, Pipeline connecting 200-W-139-PL Pipeline to Radioactive Process
216-S-23 Crib, V547 Sewer

155 200-W-142-PL 200-W-142-PL. Pipeline from 222-T to 216-T-8 Crib Radioactive Process
Sewer

200-W-143-PL, Encased Pipeline from 241-TX-154 Diversion Box Radioactive Process
156 200-W-143-PL 241-TX-155 Diversion Box, lines V383, V384, V385, V387, V388, Sewer

V391, V392, V393

157 200-W-146-PL 200-W-146-PL, 216-S-22 Crib Pipeline Radioactive Process
Sewer

158 200-W-147-PL 200-W-147-PL, Pipeline from 207-SL to 216-S-19 Pond Radioactive Process
Sewer

159 200-W-148-PL 200-W-148-PL, 216-S-26 Crib Pipeline Radioactive Process
Sewer

160 200-W-149-PL 200-W-149-PL, Pipelines related to 216-S-20 Crib, (see subsites) Radioactive Process
Sewer

161 200-W-150-PL 200-W-1 50-PL, Pipelines Associated with 216-S-13 Crib, (see Radioactive Process
subsites) Sewer

162 200-W-151-PL 200-W-151 -PL, 200-W-42 Pipe Remaining Under 16th Street Radioactive Process
Sewer

163 200-W-152-PL 200-W-152-PL, Pipeline from 202-S to 2904-S-170, 207-S Retention Radioactive Process
Basin and 216-S-17 Pond, REDOX Process Sewer Sewer

164 200-W-153-PL 200-W-153-PL, Steel Pipeline from 240-S-151 Diversion Box to the Radioactive Process
2904-S-172 and 2904-S-171 Control Structures (see subsite) Sewer

165 200-W-154-PL 200-W-154-PL, Pipeline from 200-W-152-PL to 216-S-5 Crib Radioactive Process
Sewer

166 200-W-155-PL 200-W-155-PL, Pipeline from 2904-S-160 Control Structure to Radioactive Process
216-S-16 Ditch Sewer

167 200-W-156-PL 200-W-156-PL, 216-S-6 Crib Pipeline, Pipeline from 200-W-155-PL Radioactive Process
to the 2904-S-171 Control Structure Sewer
200-W-157-PL, REDOX Chemical Sewer, Pipeline from 202-S to Radioactive Process

168 200-W-157-PL 200-W-152-PL, pipeline from 205-S to REDOX Chemical Sewer (see Sewer
subsites)

169 200-W-158-PL 200-W-158-PL, Pipeline from 293-S to 200-W-152-PL Radioactive Process
Sewer

170 200-W-159-PL 200-W-159-PL, Cooling water lines from 241-SX-401 and Radioactive Process
241-SX-402 to 216-U-10 Pond Sewer

171 200-W-160-PL 200-W-160-PL, Pipeline from 241 -SX-401 and 241-SX-402 to Radioactive Process
216-S-21 Crib Sewer

172 200-W-161-PL 200-W-161-PL, Pipeline from 242-S to 216-S-25 Crib, Line 557 Radioactive Process
I Sewer

173 200-W-162-PL 200-W-162-PL, Pipeline from 241-SX-701 to 216-SX-2 Crib Radioactive Process
Sewer

174 200-W-163-PL 200-W-163-PL, T Plant Process Sewer, 18 inch 221-T Process Sewer Radioactive Process
Pipeline (see subsites) Sewer

175 200-W-164-PL 200-W-164-PL, Pipeline from 207-T Retention Basin to the Radioactive Process
5 I 216-T-4 Ditch Sewer
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176 200-W-I 65-PL 200-W-165-PL, Pipeline from Tank 241-TX-1 12 to 207-T Retention Process Sewer
____________Basin

177 200-W-166-PL 200-W-166-PL, Pipeline from 242-T Evaporator Building to the Radioactive Process
207-T Retention basin Sewer

178 200-W-167-PL 200-W-167-PL, Pipeline from 242-T Evaporator to 207-T Retention Radioactive Process
Basin, V610 Sewer

179 200-W-I68-PL 200-W-168-PL, 216-U-3 Crib and 216-U-14 Ditch Pipelines (see Radioactive Process
subsites) Sewer

180 200-W- 69-PL 200-W-169-PL, Pipeline between 216-U-10 Pond and Radioactive Process
216-U-1 I Overflow Sewer

181 200-W-173-PL 200-W-173-PL, 216-T-33 Crib Pipeline, Pipeline from 2706-T to Radioactive Process
216-T-33 Crib Sewer

182 200-W-174-PL 200-W-174-PL, Pipelines from 234-5Z to 216-Z-IA and 216-Z-18 Crib, Radioactive Process
216-Z-IA Modified Pipeline, Lines 1035 and 1036 (see subsites) Sewer

183 200-W- I 75-PL 200-W- I 75-PL, Pipeline to Route Waste from 241 -T- 112 to Radioactive Process
216-TY-201 Flush Tank and 216-T-26, 27, 28 Cribs, Line V681 Sewer
200-W-176-PL, Encased Transfer lines between 241 -TX-153 Radioactive Process

184 200-W-176-PL Diversion Box and 241-TX-155 Diversion Box, Lines V396, V397, Sewer
V401, V403, V407, V409, V413

185 200-W- 177-PL 200-W-177-PL, Direct Buried Tank Farm Lines between 241-TXR-151 Radioactive Process
and 241 -TX-155 Diversion Boxes, Lines V7616 and V7653 Sewer

186 200-W-178-PL 200-W-178-PL, Pipeline from 241 -Z to 244-TX DCRT, lines Radioactive Process
HSW-202 and HSW-203 Sewer

187 200-W-179-PL 200-W-1 79-PL, Pipelines between 241-S-152 Diversion Box and Radioactive Process
241-U Tank Farm, lines SL100, SLI01, SN216/281, DR327 Sewer

188 200-W-180-PL 200-W-1 80-PL, Pipelines to 216-T-1 Ditch (see subsites) Radioactive Process
Sewer

189 200-W-181-PL 200-W-181-PL, Transfer Lines between 241-U-152 and 241-U- Radioactive Process
153 Diversion Boxes, Lines V426, V427, V428N461 Sewer
200-W- I82-PL, Encased Transfer lines between 241 -U-152 Diversion .

190 200-W-182-PL Box and 241-TX-152 and 241-TX-155 Diversion Boxes, Lines V398, Radioactive Process
V404, V410 Sewer

191 200-W-183-PL 200-W-183-PL, Transfer Lines between 241-U-151 and Radioactive Process
241-U-152 Diversion Boxes. Lines V422/V452, V421/V543 Sewer

192 200-W-184-PL 200-W-184-PL, Drain Lines from 241-U-151,241-U-152 and Radioactive Process
241-U-153 Diversion Boxes to 241-U-302 Catch Tank, Line V478 Sewer

193 200-W-185-PL 200-W-185-PL, Transfer lines between 241-U-151 and Radioactive Process
241-U-153 Diversion Boxes, Lines V450, V451 Sewer

194 200-W-I86-PL 200-W-186-PL, Transfer lines from 240-S-152 Diversion Box to Radioactive Process
204-S and 205-S, Lines 1006 and 1045 Sewer

195 200-W-187-PL 200-W- 1 87-PL, Transfer lines between 240-S- 151 and Radioactive Process
240-S-152 Diversion Boxes, Lines V552, V553, V555 Sewer

196 200-W-I89-PL 200-W-189-PL, Transfer lines from 219-S to 241-SY Tank Farm, Radioactive Process
Lines SNL-5350 and SNL-5351 Sewer

197 200-W-I90-PL 200-W-190-PL, Discharge Line from 240-S-151 Diversion Box to Radioactive Process
240-S-302 Catch Tank, Line V554 Sewer

198 200-W-191-PL 200-W-191-PL, Encased Transfer line between 241-TX-155 and Radioactive Process
241-TY-153 Diversion Boxes, Lines V402, V406, V408, V412 Sewer

199 200-W-192-PL 200-W- 192-PL, U Plant Process Sewer, Pipeline from 221-U, 222-U, Radioactive Process
_99 and 224-U to the 207-U Retention Basin (see subsites) Sewer

200 200-W-196-PL 200-W-196-PL, Pipelines from Railcar Unloading Stations to Radioactive Process
I 216-T-34 Crib Sewer
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201 200-W-197-PL 200-W-197-PL, Pipelines from Railcar Unloading Stations to Radioactive Process
216-T-35 Crib Sewer

202 200-W-198-PL 200-W-198-PL, Pipelines from Truck Unloading Station to 21 6-T-34 Radioactive Process
and 216-T-35 Cribs Sewer

203 200-W-199-PL 200-W-199-PL. Pipelines from building 231-Z to 231-W-151 Vault Radioace Process

204 200-W-200-PL 200-W-200-PL, 216-Z-16 Crib Pipeline Radioactive Process
Sewer

205 200-W-201-PL 200-W-201-PL, 216-Z-17 Crib Pipeline Encaen Farm

206 200-W-202-PL 200-W-202-PL, Pipeline from 231-W-151 to 216-Z-5 Crib (see Radioactive Process
subsites) Sewer

207 200-W-203-PL 200-W-203-PL, Pipeline from 23 1-W-151 Vault to 216-Z-7 Crib Radioactive Process
Sewer

208 200-W-204-PL 200-W-204-PL, Pipeline from 231-W-151 Vault to 216-Z-10 Reverse Radioactive Process
Well Sewer

209 200-W-205-PL 200-W-205-PL, Pipelines from 235-5Z to 241-Z-8 Silica Storage Tank Radioactive Process
and 216-Z-8 French Drain (see subsites) Sewer

210 200-W-206-PL 200-W-206-PL, Pipelines from 234-5Z to 216-Z-9 Crib Radioactive Process
Sewer

211 200-W-208-PL 200-W-208-PL. Pipeline from Diversion Boxes 200-E-58 and Process Sewer200-E-59 to 216-Z-12 Crib (see subsites)

212 200-W-209-PL 200-W-209-PL, 207-Z Pipelines (see subsites) Radioactive Process
Sewer

213 200-W-210-PL 200-W-210-PL, Pipeline from 241-Z-361 Settling tank to 216-Z-1, Radioactive Process
216-Z-2 and 216-Z-3 Cribs and 216-Z-lA Tile Field (see subsites) Sewer

200-W-212-PL, Encased Transfer Line from 240-S-151 Diversion Box Radioactive Process
214 200-W-212-PL to Pipeline 200-W-153-PL, Lines V550, V551, V544, V546, V548, Sewer

V549

215 200-W-213-PL 200-W-213-PL, Pipelines from 241 -TX-153 Diversion Box and Radioactive Process
241-TX-302A to 216-T-19 Crib, V795, V605 (see subsites) Sewer

216 200-W-214-PL 200-W-214-PL, Pipeline from 291 -Z to 216-Z-13 French Drain Radioactive Process
Sewer

217 200-W-215-PL 200-W-215-PL, Pipeline from 291-Z to 216-Z-14 French Drain Radioactive Process
Sewer

218 200-W-216-PL 200-W-216-PL, Pipeline from 291 -Z to 216-Z-15 French Drain Radioactive Process
Sewer

219 200-W-218-PL 200-W-218-PL, Pipeline from 216-U-10 Pond to 216-U-9 Ditch Radioactive Process
Sewer

220 200-W-219-PL 200-W-219-PL, Pipelines from 235-Z to the north side of 241-Z, Radioactive Process
241-Z Primary Pipe Trench, Pipe Tunnel 3 Sewer

221 200-W-220-PL 200-W-220-PL, Pipeline from 241-Z to 241-Z-361 Settling Tank Radioactive Process
Sewer

222 200-W-221-PL 200-W-221-PL, Laundry Waste Crib Pipeline Radioactive Process
Sewer

223 200-W-222-PL 200-W-222-PL, 207-U Retention Basin Outlet Pipeline to the Radioactive Process
216-U-14 Ditch Sewer

224 200-W-223-PL 200-W-223-PL, Pipeline from 242-S Evaporator to 216-U-14 Ditch Radioactive Process
I I I Sewer
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225 200-W-224-PL 200-W-224-PL, Pipeline from 234-5Z and 236-Z to West Side of Radioactive Process

241 -Z (see subsites) Sewer

226 200-W-225-PL 200-W-225-PL, PFP Six Inch Condensate Line Radioactive Process
I_ Sewer

200-W-226-PL, Pipeline from 224-T Plutonium Concentration Facility Radioactive Process
227 200-W-226-PL to 241-T-361 Settling Tank and 216-T-3 Reverse Well, Lines V326, Sewer

V671, V706

228 200-W-.227-PL 200-W-227-PL, Pipeline from 221-T Separations Facility to Radioactive Process
216-T-6 Crib Sewer

229 200-W-228-PL 200-W-228-PL, Pipeline from 232-Z to 241 -Z, 3 inch Contaminated Radioactive Process
Waste Line Sewer

230 200-W-229-PL 200-W-229-PL, Pipeline from 2736-ZB to 241-Z Encased Tank Farm
Pipeline

231 200-W-230-PL 200-W-230-PL, Pipeline from Railroad to 276-S-141 and Radioactive Process
276-S-1 42-PL Tanks (see subsites) Sewer

1

2 Certain RCRA TSD tanks are part of the 200-IS-1 OU. These TSD tanks include the CX Tank
3 System (the 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, and 241-CX-72 Storage
4 Tank), the HSTF tanks (276-S-141 and 276-S-142 Hexone Storage Tanks), and the
5 241-Z Treatment and Storage Tanks System (241-Z-D-4, 241-Z-D-5, 241-Z-D-7, and
6 241-Z-D-8 Storage and Treatment Tanks; 241-Z Sump; and 241-Z Tank Pit). Closure
7 certifications were submitted to Ecology in December 2006 to grant the 241-Z Treatment
8 and Storage Tank System clean closure and the completion of Tri-Party Agreement
9 Milestone M-083-32.

10 Other structures listed in the Tri-Party Agreement Action Plan, Appendix C, as part of the
11 200-IS-l OU include 216-TY-201 (Supernatant Disposal Flush Tank), 200-W-16 Storage Tank
12 (292-T Underground Tanks), 241-WR Vault (Tanks-001 through 009, 241-WR Diversion Station
13 Vault), and the Hot Semiworks Valve Pit. These structures will be addressed during the Phase 2
14 work plan/SAP.

15 In addition, SST and DST RCRA pipeline components occur outside of the WMAs that are
16 considered ancillary equipment and, as such, are associated with the SST Dangerous Waste
17 Permit Application, Part A Form and the DST draft Part B Permit Application
18 (WA 7890008967). RCRA TSD ancillary equipment and/or TSD pipelines within the scope of
19 the project will be referenced using the current RCRA Part A permits.

20 The other waste sites currently identified as part of the 200-IS-1 OU are RCRA past practice
21 (RPP) sites. Waste sites assigned to the 200-IS-1 OU, as documented in the Tri-Party
22 Agreement Action Plan, Appendix C (Ecology et al., 1989b), are tracked in WIDS. Addition of
23 new waste sites and reclassification of accepted waste sites will be conducted in accordance with
24 RL-TPA-90-0001, TPA-MP-14 procedures.
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1 1.2.2 Scope and Content of the Sampling and Analysis
2 Plans

3 Two SAPs are presented in this work plan for the Phase 1 characterization of the pipeline
4 systems. The Phase 1 sampling specifications for selected facility process-waste pipeline
5 systems (Bins 1-5) are provided in Appendix A and for the tank-farm waste-transfer pipelines
6 (Bin 6) in Appendix B. The sampling designs developed include evaluation of contaminant
7 characteristics inside pipelines and for soils adjacent to pipelines.

8 The characterization activities identified in the SAPs will provide data to refine the conceptual
9 contaminant distribution models, support an assessment of risk, and evaluate remedial

10 alternatives. The site evaluations and sampling requirements described in these SAPs are based
11 on implementing the sampling-design elements identified in the DQO process documented in
12 D&D-30262.

13 The field activities include investigations of both the interiors of selected pipelines and the
14 adjacent soil areas. Pipeline interiors will be sampled to determine whether contamination is
15 present as residual sediment, scale, or sludge. Known and suspected releases from pipelines in
16 adjacent soil areas will be investigated by radiological logging and soil sampling.
17 Field-screening techniques will be used to identify selected radiological and nonradiological
18 contaminants. Laboratory analysis will be conducted on a limited number of samples for
19 analyses of radiological and nonradiological COPCs. Sampling for waste designation will be
20 addressed through a waste designation DQO process before the field-characterization
21 activities begin.

22 The SAP prepared for the 241-CX-72 Storage Tank (Appendix C) has a limited scope and
23 focuses on characterization of the waste remaining in the tank. Sampling of remaining waste
24 will be conducted to determine the composition and concentrations of radionuclide and
25 nonradionuclide constituents. A single borehole will be completed through the grout fill present
26 in the tank and into the underlying residual waste material. Analytical results will be used in the
27 assessment of the disposal options for the remaining waste, if removal of the tank is performed.

28 1.2.3 Milestones

29 The characterization and remediation of waste sites at the Hanford Site are addressed in the
30 Tri-Party Agreement (Ecology et al., 1989a). The schedule of work at the Hanford Site is
31 governed by Tri-Party Agreement milestones. Major milestones applicable for preparing the
32 200-IS-I OU RI/FS work plan are as follows.

33 . M-013-OOM: Submit one 200 Areas RI/FS (RFI/CMS) work plan for the
34 200-IS-1 Tanks/Lines/Pits/Diversion Boxes OU (includes waste sites in the
35 200-ST-1 Septic Tank and Drain Fields OU) by December 31, 2002. (NOTE: This
36 milestone has been completed.)

37 . M-013-27: Submit a revised RIIFS work plan for the 200-IS-I and 200-ST-1 OUs to
38 Ecology to identify likely response scenarios and potential applicable technologies,
39 identify the need for treatability investigations, and include SAPs. In instances where
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1 RCRA authority requires investigation of past-practice units, Ecology agrees, pursuant to
2 Ecology's Dangerous Waste Regulations, that DOE may satisfy the requirements for an
3 RFI/CMS work plan by submitting an RI/FS work plan by June 30, 2007.

4 0 M-020-OOB: Submit closure/postclosure plans for the 216-A-10, 216-A-36B,
5 216-A-37-1, 207-A South Retention Basin, 216-S-10 Pond, 216-S-10 Ditch, 241-CX-70,
6 241-CX-71, and 241-CX-72 by December 31, 2008.

7 a M-020-54: Submit 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank,
8 241-CX-72 Storage Tank closure/postclosure plan to Ecology in coordination with the
9 200-IS-1 Tanks/Lines/Pits/Boxes and 200-ST-1 Septic Tank OUs work plan FS

10 scheduled under M-013-OOM by December 31, 2008.

11 0 M-015-00: Complete the RI/FS process for all OUs. In instances where RCRA authority
12 requires investigations of past-practice units, Ecology agrees, pursuant to Ecology's
13 Dangerous Waste Regulations, that DOE may satisfy the requirements for an RFI/CMS
14 report by submitting an RI/FS report by December 31, 2011.

15 * M-015-OOC: Complete all 200 Area non-tank-farm OU site investigations under
16 approved work plan schedules through submittal of FS reports and a recommended
17 remedy(ies). In instances where RCRA authority requires investigation of past-practice
18 units, Ecology agrees, pursuant to Ecology's Dangerous Waste Regulations, that DOE
19 may satisfy the requirements for an RFI/CMS report by submitting an RI/FS report. The
20 recommended remedy(ies) will be sufficiently comprehensive to satisfy the technical
21 requirement of RCRA, HWMA, and CERCLA statutory authorities and respective
22 regulations with respect to all hazardous substances, pursuant to the HFFACO,2 Article
23 IV, paragraph 178, and the Action Plan, Section 5.4, by December 31, 2011.

24 1.3 STREAMLINING APPROACHES

25 Five streamlining approaches for the regulatory pathway and documentation requirements have
26 been identified as having application to the 200-IS-I OU and are described below. The first four
27 approaches also are discussed in the Implementation Plan (DOE/RL-98-28). The fifth approach,
28 a graded approach, is a process that ensures that the level of analysis, documentation, and actions
29 are appropriate for decision making associated with the pipelines. These streamlining
30 approaches could be used to meet the requirements for site evaluations and/or for development of
31 the recommended remedy for the 200-IS-I OU.

32 1. Contingent or alternate remedy: Developed for cases where uncertainty is associated
33 with the preferred remedy. Use of a contingent or alternate remedy would be included in
34 the ROD in the event that post-ROD confirmation sampling indicates that an alternate
35 remedy is more appropriate for the site. Development of a ROD that permits use of

2 Hanford Federal Facility Agreement and Consent Order (Ecology et al., 19 89a).
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1 contingent or alternate remedies may be applicable to some 200-IS-I OU pipelines,
2 diversion boxes, catch tanks, and related waste sites.

3 2. Plug-in approach: An approach geared toward implementing remedial actions for new
4 sites identified and/or evaluated after a ROD has been issued. The plug-in approach is
5 built into the ROD through the incorporation of criteria that must be met before a new
6 site can "plug into" the selected remedy(s). Use of the plug-in approach may require
7 additional sampling and evaluation to ensure that the criteria are met. This approach may
8 be applicable to any new waste site identified post-ROD for inclusion in the
9 200-IS-1 OU. Confirmation sampling results would be used to substantiate that the waste

10 site could "plug in" and be remediated by an approved remedy.

11 3. Focus package: Used for sites with minimal need for remediation, or where a remedial
12 action would follow the path that already was followed at similar waste sites. The focus
13 package provides evaluation, analyses, and documentation demonstrating that remedial
14 alternatives are not required; provides site-specific information to complete the remedy
15 selection process; and supports issuance of a proposed plan and new or modified ROD.

16 4. Observational approach: Uses real-time data collection associated with excavation
17 activities. Provides the flexibility necessary to adapt to actual site conditions encountered
18 during remedial actions by scaling the level of effort to the conditions encountered. This
19 method of streamlining is considered to be more cost effective and time effective than
20 traditional approaches that require substantial amounts of preremediation characterization
21 data. The observational approach is expected to be applicable to the 200-IS-1 OU
22 pipelines, diversion boxes, and associated waste sites that are identified for removal.

23 5. Graded approach: Integrates available data, process knowledge, expert opinion,
24 professional judgment, probabilistic statistical data evaluations, and modeling (risk, fate
25 and transport) to determine/define data requirements for remedial decisions. This
26 integration allows for a graded approach in determination of the data needed for remedy
27 selection and decision making. With this approach, remedial decisions can be made at
28 any point at which criteria established for data sufficiency have been met.

29 1.4 WORK PLAN CHANGE CONTROL

30 Following approval of this work plan, the major elements (RI/FS steps) of the work plan are
31 requirements that are not expected to change; therefore, the work plan should not change.
32 Specific workscope elements might require modification or refinement as the work progresses.
33 Changes that do not affect the overall intent of the approved work plan or schedule can be made
34 using a change notice. Alternately, and if agreed to by RL, ORP, and the lead regulatory agency,
35 unit managers' meetings or predecessor primary documents requiring RL and lead regulatory
36 agency approval also can be used to document changes (e.g., the RI report can be used to
37 document refinements to or focus the FS). Changes to the project schedule that affect
38 assigned M-015 interim milestones will require approval through the Tri-Party Agreement
39 (Ecology et al., 1989a) change control process.

40
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1 2.0 BACKGROUND AND SETTING

2 This section includes descriptions of the 200-IS-1 OU waste sites, physical setting, and
3 the general hydrogeologic conditions. The information presented in this section also
4 identifies the waste-generating processes associated with the 241-CX-70 Storage Tank,
5 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank, and the 276-S-141 and
6 276-S-142 Hexone Storage Tanks (RCRA TSD units) and the process-waste pipeline systems.
7 A general description of each of the 200-IS-I OU pipeline-system bins and the CX Tank System
8 and Hexone Storage Tanks is provided. Additional site-specific information for 200-IS- I OU
9 pipeline-system waste sites is provided in Appendix D. Information in this section has been

10 compiled from a number of sources, the most significant of which are as follows:

11 0 D&D-30262
12 a DOE/RL-98-28
13 0 DOE/RL-96-81
14 0 PNNL- 15670, Hanford Site Groundwater Monitoring for Fiscal Year 2005
15 0 PNNL- 16346, Hanford Site Groundwater Monitoring for Fiscal Year 2006
16 * WIDS
17 . Hanford Site engineering drawings
18 * Tank Waste Information Network System (TWINS) database.

19 2.1 SUMMARY OF HYDROGEOLOGIC
20 CONDITIONS

21 This section summarizes the geology and hydrogeology associated with the 200 Areas inclusive
22 of the 200-IS-I OU. Additional information on the physical setting of this OU can be found in
23 the Implementation Plan (DOE/RL-98-28) and in other documents as cited in the text. Detailed
24 information on the hydrogeologic setting of the 200 Areas and vicinity can be found in
25 PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and
26 Vicinity, Hanford Site, Washington, and PNNL-13858, Revised Hydrogeology for the
27 Suprabasalt Aquifer System, 200-West Area and Vicinity, Hanford Site, Washington.

28 2.1.1 Topography

29 The 200-IS-I OU is located in the Central Plateau, which is a broad, relatively flat prominent
30 terrace (Cold Creek Bar) that constitutes a local topographic high near the center of the Hanford
31 Site. The Cold Creek Bar was formed about 13,000 years ago during the last cataclysmic flood
32 from glacial Lake Missoula. The Cold Creek Bar trends generally east-west with elevations
33 between 197 and 225 m (646 to 738 ft) above mean sea level (amsl) (NAVD88, North American
34 Vertical Datum of 1988). The plateau drops off rather steeply to the north and northwest into a
35 former flood channel with elevation changes of between 15 and 30 m (49 and 98 ft). The plateau
36 gently decreases in elevation to the south into the Cold Creek valley and to the east toward the
37 Columbia River. Most of the 200 West Area and the southern half of the 200 East Area are
38 situated on the Cold Creek Bar, while the northern half of the 200 East Area lies within the
39 former flood channel. A secondary flood channel running south from the main channel bisects
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1 the 200 West Area. The buried former river and flood channels may provide preferential
2 pathways for groundwater and contaminant movement. More detail on the physical setting of
3 the 200 Areas and vicinity is provided in DOE/RL-98-28, Appendix F.

4 The topography of the Central Plateau at the Hanford Site is shown in Figure 2-1. The 200 West
5 Area occupies a relatively flat area in a secondary flood channel. Surface elevations range from
6 approximately 200 to 220 m (656 to 722 ft) amsl (NAVD88), and the ground surface slopes
7 gently to the southwest. The surface of the 200 East Area slopes gently to the northeast. Surface
8 elevations in the 200 East Area range from approximately 180 m (590 ft) amsl (NAVD88) in the
9 northeast corner of the area to about 230 m (755 ft) amsl (NAVD88) in the southeast corner of

10 the area.

11 2.1.2 Geology

12 The 200-IS-I OU is located in the Pasco Basin, one of several structural and topographic basins
13 of the Columbia Plateau. Basalts of the Columbia River Basalt Group and a sequence of
14 suprabasalt sediments underlie the 200 East and 200 West Areas. From oldest to youngest, the
15 major geologic units present consist of the Elephant Mountain Member, the Ringold Formation,
16 the Cold Creek unit, the Hanford formation, and surficial deposits. Figure 2-2 shows the
17 generalized stratigraphic nomenclature used in the 200 Areas. Descriptions of the geologic units
18 of interest are provided below.

19 Elephant Mountain Member. The Elephant Mountain Member is part of the Saddle Mountains
20 Basalt, the uppermost formalized formation in the Columbia River Basalt Group. The Elephant
21 Mountain Member is the uppermost basalt unit (i.e., bedrock) in the 200 Areas (DOE/RL-98-28,
22 Appendix F). Except for a small area north of the 200 East Area, where it has been eroded away,
23 exposing basalt of the Pomona Member of the Saddle Mountains Basalt, the Elephant Mountain
24 Member is laterally continuous throughout the 200 Areas.

25 Ringold Formation. The Ringold Formation consists of an interstratified fluvial-lacustrine
26 sequence of unconsolidated to semiconsolidated clay, silt, sand, and granule-to-cobble gravel
27 deposited by the ancestral Columbia River (PNNL-12261, PNNL-13858). These sediments,
28 shown in Figure 2-2, consist of four major units (from oldest to youngest): the fluvial gravel and
29 sand of unit 9 (basal coarse, Ringold Unit A); the buried soil horizons, overbank, and lake
30 deposits of unit 8 (Ringold Lower Mud); the fluvial sand and gravel of unit 5 (upper coarse,
31 Ringold Unit E); and the lacustrine mud of unit 4 (upper fines, Upper Ringold). Units 9 and 5
32 consist of a silty-sandy gravel with secondary lenses and interbeds of gravelly sand, sand, and
33 muddy sands to silt and clay.

34 Unit 8 consists mainly of silt and clay. Unit 4 consists of silty over-bank deposits and fluvial
35 sand. Units 6 and 7 are not present beneath the 200 West and 200 East Areas (PNNL-12261,
36 PNNL-13858).

37
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Figure 2-1. Topographic Map of the Central Plateau at the Hanford Site.
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Figure 2-2. Generalized Stratigraphic Columns for the 200 Areas.

(From PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area
and Vicinity, Hanford Site, Washington, and PNNL-13858, Revised Hydrogeology for the

Suprabasalt Aquifer System, 200-West Area and Vicinity, Hanford Site, Washington)
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1 Cold Creek unit. The Cold Creek unit is the recently standardized name applied to several
2 post-Ringold Formation and pre-Hanford formation units present beneath the 200 East and
3 200 West Areas (DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for Post-Ringold
4 Formation Sediments Within the Central Pasco Basin). The Cold Creek unit includes the
5 formations formerly described as the Plio-Pleistocene unit, caliche (unit 3), early Palouse soil
6 (unit 2), Pre-Missoula gravels, and sidestream alluvial facies described in previous site reports.
7 The Cold Creek unit has been divided into five lithofacies: fine-grained, laminated to massive
8 (fluvial-overbank and/or eolian deposits [unit 2], formerly called the early Palouse soil); fine- to
9 coarse-grained, calcium-carbonate cemented (calcic paleosol [unit 3], formerly called the

10 caliche); coarse-grained, multilithic (mainstream alluvium, formerly called the Pre-Missoula
11 gravels); coarse-grained, angular, basaltic (colluvium); and coarse-grained, rounded, basaltic
12 (sidestream alluvium, formerly called the sidestream alluvial facies) (DOE/RL-2002-39).

13 Hanford formation. The Hanford formation (unit 1) is the informal stratigraphic name used to
14 describe the Pleistocene cataclysmic flood deposits in the Pasco Basin (DOE/RL-2002-39). The
15 Hanford formation consists predominantly of unconsolidated sediments that range from
16 boulder-size gravel to sand, silty sand, and silt. The sorting ranges from poorly sorted (for gravel
17 facies) to well sorted (for fine sand and silt facies). The Hanford formation is divided into three
18 main lithofacies: interbedded sand- to silt-dominated (formerly called the Touchet beds or the
19 slackwater facies); sand-dominated (formerly called the sand-dominated flood facies); and
20 gravel-dominated (formerly called the Pasco gravels), which have been subdivided further into
21 11 textural-structural lithofacies (DOE/RL-2002-39). Beneath the waste sites of the
22 200-IS- 1 OU, the Hanford formation includes all three facies. The gravel-dominated facies are
23 cross-stratified, coarse-grained sands and granule-to-boulder gravel. The gravel is uncemented
24 and matrix-poor. The sand-dominated facies are well-stratified fine- to coarse-grained sand and
25 granule gravel. Silt in these facies is variable and may be interbedded with the sand. Where the
26 silt content is low, an open-framework texture is common.

27 Clastic dikes are common in the Hanford formation but are rare in the Ringold Formation
28 (DOE/RL-98-28; DOE/RL-2002-39). They appear as vertical to subvertical sediment-filled
29 structures, especially within sand- and silt-dominated units.

30 The cataclysmic floodwaters that deposited sediments of the Hanford formation also locally
31 reshaped the topography of the Pasco Basin. The floodwaters deposited a thick sand and gravel
32 bar that constitutes the higher southern portion of the 200 Areas, informally known as the
33 200 Areas Plateau. In the waning stages of the Ice Age, these floodwaters also eroded a channel
34 north of the 200 Areas in the area currently occupied by Gable Mountain Pond. These
35 floodwaters removed all of the Ringold Formation from this area and deposited Hanford
36 formation sediments directly over basalt.

37 Surficial Deposits. Surficial deposits include Holocene eolian sheets of sand that form a thin
38 veneer over the Hanford formation across the site, except in localized areas where the deposits
39 are absent. Surficial deposits consist of very fine- to medium-grained sand to occasionally
40 silty sand. Silty deposits less than 1 m (approximately 3 ft) thick also have been documented at
41 waste sites where fine-grained, wind-blown material has settled out through standing water over
42 many years (DOE/RL-98-28, Appendix F).
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1 2.1.3 Vadose Zone

2 The vadose zone is approximately 104 m (341 ft) thick in the southern section of the 200 East
3 Area and thins to the north to as little as 0.3 m (1 ft) near West Lake, north of the 200 East Area.
4 Vadose-zone hydrostratigraphic units in the 200 Areas include the Ringold Formation, Cold
5 Creek unit, Hanford formation, and surficial deposits (see Figure 2-2).

6 The Cold Creek unit may be present in a small area immediately above the basalt. Because
7 erosion during cataclysmic flooding removed much of the Ringold Formation north of the central
8 part of the 200 East Area, the vadose zone predominantly is composed of Hanford formation
9 sediments between the northern part of the 200 Areas and Gable Mountain. Basalt projects

10 above the water table north of the 200 East Area (PNNL- 12261), and the Ringold Formation
11 unit 8 (Ringold Lower Mud) occurs at or above the water table east of the 200 East Area
12 (PNNL-12261) and northeast of the 200 West Area, west of the 200 East Area (PNNL-13858).
13 In the 200 West Area, the vadose-zone thickness ranges from 40.2 to 102 m (132 to 335 ft).
14 Sediments in the vadose zone are the Ringold Formation, Cold Creek unit, and Hanford
15 formation. Erosion during cataclysmic flooding removed some of the Ringold Formation and the
16 Cold Creek unit.

17 Perched water historically has been documented above the Cold Creek unit at locations in the
18 200 West Area. While liquid-waste disposal facilities were operating, localized areas of saturation
19 or near saturation were created in the soil column. With the reduction of artificial recharge in the
20 200 Areas, downward flux of liquid in the vadose zone beneath these waste sites has been
21 decreasing. However, moisture content in the vadose zone is expected to remain elevated over
22 preoperational conditions for some time. As unsaturated conditions are reached, liquid flux at
23 these disposal sites becomes increasingly less significant as a source of recharge and contaminant
24 movement to groundwater. As part of ongoing facility operations, unanticipated releases
25 (e.g., waterline failures), if of sufficient volume, could results in localized recharge of the
26 unsaturated zone and potentially mobilize contaminants if present in the effected soil zone. In the
27 absence of artificial recharge, recharge from natural precipitation becomes the more dominant
28 driving force for moving contamination remaining in the vadose zone to the groundwater.

29 2.1.4 Groundwater

30 The unconfined aquifer in the 200 Areas occurs within the Hanford formation, Cold Creek unit,
31 or Ringold Formation, depending on location. The base of the unconfined aquifer is
32 predominately the top of the Ringold Formation unit 8 (Ringold Lower Mud) in the 200 West
33 Area and is predominately the top of basalt (Elephant Mountain Member) in the 200 East Area.

34 Regionally, groundwater in the unconfined aquifer flows from recharge areas where the water
35 table is higher (west of the Hanford Site) to areas where it is lower, near the Columbia River
36 (PNNL-13404, Hanford Site Groundwater Monitoringfor Fiscal Year 2000). Water-table maps
37 for the 200 East and 200 West Areas, showing water-table elevations and general direction of
38 flow, are presented in Figures 2-3 and 2-4, respectively.
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Figure 2-4. Water-Table Map of the 200 West Area, 2005.

(From PNN L- 15070. Hanford Site Groundwater Monitoring fr Fiscal Year 2004)
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1 In the northern half of the 200 East Area, the water table primarily is present in the Hanford
2 formation, except where basalt extends above the water table, resulting in the absence of the
3 uppermost unconfined aquifer (PNNL-1226 1). In the north-central portion of the 200 West
4 Area, the water table occurs in the Cold Creek unit. Both east and west of the 200 East Area, the
5 Ringold Formation unit 8 (Ringold Lower Mud) occurs at an elevation that results in the absence
6 of the uppermost unconfined aquifer. In the central and southern sections of the 200 East Area,
7 the water table is located near the contact between the Ringold Formation and the Hanford
8 formation.

9 Depth to groundwater in the 200 East Area and vicinity ranges from about 54 m (177 ft) below
10 ground surface (bgs) near B Pond to about 104 m (341 ft) bgs to the south. The water-table
11 surface across most of the 200 East Area generally is flat (Figure 2-3), making it difficult to
12 determine the groundwater flow direction. The configuration of contaminant plumes, however,
13 indicates that groundwater likely flows to the northwest in the northern half of the 200 East Area
14 and to the east/southeast in the southern half of the 200 East Area (generalized contaminant
15 plume maps are presented in Chapter 3.0). Identifying the specific location of the groundwater
16 divide between the northern and southern sections is hampered by the flat water table. Highly
17 transmissive Hanford formation sediments are the cause of the flat water table in the 200 East
18 Area (PNNL-15670, PNNL-16346). Because of the complex hydrogeologic conditions in the
19 200 East Area, significant uncertainty exists with respect to the actual groundwater flow
20 directions and gradients (PNNL-15070). Since surface liquid discharges were terminated in the
21 200 East Area, the water table has been declining rapidly, with a recent rate measured at about
22 0.13 m/yr (0.43 ft/yr), based on water-level measurements collected between March 2004 and
23 March 2005 (PNNL-15670, PNNL-16346).

24 Groundwater beneath the 200 West Area occurs primarily in the Ringold Formation. Depth to
25 water varies from about 40.2 m (132 ft) bgs to greater than 102 m (335 ft) bgs. Groundwater
26 flow direction is more definitive in this area and is predominately to the east (Figure 2-4). The
27 surface elevation of the water table beneath the 200 West Area currently is declining at a rate of
28 0.36 m/yr (1.2 ft/yr) (PNNL-15670). Currently, the water-table elevation is approximately 12 m
29 (approximately 36 ft) above an estimated water-table elevation before the start of Hanford Site
30 operations.

31 Recharge to the unconfined aquifer within the 200 Areas is primarily from artificial sources and,
32 to a lesser extent, from natural precipitation. Estimates of recharge from precipitation are highly
33 variable and locally range from 0 to a maximum of 10 cm/yr (0 to 4 in/yr) and are largely
34 dependent on soil texture and the type and density of vegetation (PNNL-14702, Vadose Zone
35 Hydrogeology Data Package for the 2004 Composite Analysis). PNL-5506, Hanford Site Water
36 Table Changes 1950 through 1980 - Data Observation and Evaluation, reports that between
37 1943 and 1980, 6.33 x 10" L (1.67 x 10" gal) of liquid wastes were discharged to the soil
38 column in the 200 East and 200 West Areas. Most sources of artificial recharge were terminated
39 in 1995. The artificial recharge that does continue largely is limited to liquid discharges from
40 sanitary sewers, two state-approved land-disposal structures, and 140 small-volume,
41 uncontaminated miscellaneous liquid-discharge streams. One of the approved land-disposal
42 structures is the Treated Effluent Disposal Facility (TEDF), a liquid-waste disposal facility that
43 receives treated liquid wastes from the 200 East and 200 West Area facilities.
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1 2.2 PROCESS OPERATION DESCRIPTIONS
2 AND HISTORY

3 The waste streams handled by the 200-IS-I OU pipeline systems relate directly to the operations
4 conducted at the process facilities located in the 200 East and 200 West Areas. The primary
5 facilities involved in the generation or storage of process wastes and involved use of pipelines
6 include the following:

7 * B Plant
8 0 T Plant
9 0 U Plant and Uranium Trioxide (U0 3) Plant

10 0 Reduction-Oxidation (REDOX) Plant (S Plant)
11 0 Plutonium-Uranium Extraction (PUREX) Plant (A Plant)
12 0 Z Plant Complex
13 * Hot Semiworks Facility (C Plant)
14 * Tank farms, evaporators, and ancillary facilities.

15 The U Plant and U0 3 Plant are listed here for completeness of information on process-waste
16 operations. Pipelines located within the 200-UW- 1 OU that are connected to disposal waste sites17 (e.g., cribs, trenches) are not part of the 200-IS-I OU process-waste pipeline systems. Portions
18 of the waste-transfer pipelines that extend outside the 200-UW-1 OU, such as tank farm
19 waste-transfer lines, are addressed by the 200-IS-1 OU.

20 The pipeline systems received liquid waste from 200 Areas operations, including the following:

21 & Bismuth phosphate/lanthanum fluoride

22 0 Uranium Recovery Process, U0 3 operations, and scavenging operations

23 * REDOX process

24 0 PUREX process

25 0 Isotope (strontium/cesium) separations, recovery, and storage operations

26 0 Plutonium Finishing Plant operations, machining, and plutonium/americium scrap
27 recovery processes (i.e., Recovery of Uranium and Plutonium by Extraction process
28 [RECUPLEX], Plutonium Reclamation Facility, and americium recovery)

29 * Tank-waste evaporation/solidification operations.

30 The primary process operations that generated the waste streams that were transferred in the
31 200-IS-1 OU pipeline systems are discussed in the following subsections. This process
32 discussion also links the waste streams generated to the process-waste-type categories that were
33 established and used for the current OU designations within the 200 Areas. A summary of the
34 general characteristics of the waste-stream categories that are encompassed by each of the
35 pipeline bins is presented following the operational processes information.
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1 2.2.1 Primary Processes

2 The 200 Areas operations included the following five primary processes:

3 a Fuel processing
4 . Plutonium isolation
5 0 Uranium recovery
6 . Cesium/strontium recovery
7 0 Waste storage/treatment.

8 Each of these processes generated a variety of waste streams. However, specific waste types
9 were isolated at the point of generation and discharged to specific disposal sites. Four of the

10 primary process streams identified above are discussed below. The Uranium Recovery Process
I1 was conducted at the U Plant Facility. Pipelines in the 200-UW-I OU are not included in the
12 scope of this work plan.

13 2.2.1.1 Fuel Processing

14 Fuel processing started in the mid-1940s using the batch-operation bismuth phosphate (BiPO4 )
15 extraction process at the 221/224-B Plant and 221/224-T Plant. Starting in the late 1940s,
16 technological improvements led to the development of the continuously operating hexone-based
17 solvent-extraction (REDOX) process and, in the mid-1950s, to the tributyl phosphate (TBP)
18 solvent-extraction (PUREX) processes at the 202-S Plant and 202-A Plant facilities, respectively.
19 Solvent-extraction processes also were used to recover cesium and strontium from tank wastes at
20 the 221-B Plant from the mid-1960s to mid-1970s. A number of other shorter term processes
21 were established at various facilities to recover valuable radionuclides.

22 2.2.1.2 Plutonium Isolation

23 Plutonium was isolated and prepared for shipment at the 231-Z Plant in the mid- to late 1940s
24 using a peroxide/nitrate-based batch process. New processes were developed to improve
25 plutonium refining, and the 234-5Z Plutonium Finishing Plant Building was constructed to
26 convert plutonium into an oxide or metal. The 234-5Z Plant was modified to recover scrap
27 plutonium via the RECUPLEX process and, later, the Plutonium Reclamation Facility.
28 Americium also was recovered from plant wastes. The TBP/carbon tetrachloride solvent
29 extraction was the basis for the purification processes (DOE/RL-91-58, Z Plant Source
30 Aggregate Area Management Study Report).

31 Plutonium production at the Hanford Site began with the delivery of cylindrical metal uranium
32 billets to the 300 Areas. The metal was heated, forced through an extrusion die, and formed into
33 a cylindrical rod, followed by air quenching and inspection. The rods were machined and cut
34 into slugs. The slugs then were canned inside aluminum jackets and bonded to the material with
35 an aluminum-silicon alloy (DOE/RL-98-28).

36 The slugs were placed in the reactor pile and irradiated. Following irradiation, the slugs were
37 pushed out from the reactor pile and collected in basins for cooling. Next, the fuel rods were
38 taken to the 200 East Area or the 200 West Area for processing in one of the separations plants
39 (DOE/RL-98-28). The various separations processes are described in more detail in the
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1 Implementation Plan (DOE/RL-98-28, Appendix G). All separations processes required
2 decladding of the fuel slugs by caustic dissolution of the aluminum jacket or by basic
3 dissolutions of the zirconium jacket. During this step, only the jacket was dissolved and lesser
4 quantities of chemical and radiological constituents were generated.

5 Following that, the uranium fuel rod was dissolved in a bath of nitric acid in preparation for the
6 particular separations process steps. The initial BiPO4 process at the B and T Plants separated
7 and concentrated plutonium from the rest of the dissolved material by multiple precipitations.
8 The BiPO4 preferentially attracted the plutonium from the rest of the solution and, as a
9 precipitate, was physically separated by centrifuging. Repeated dissolution and precipitation,

10 using both BiPO 4 and lanthanum fluoride, led to recovery of the plutonium and removal of the
11 uranium and fission products. This process generated large volumes of uranium-rich and fission
12 product-rich wastes (HW-23043, Flow Sheets & Flow Diagrams of Precipitation Separations
13 Process). The waste types generated during these processes included those waste streams
14 received at the 200-PW-2, 200-PW-4, and 200-PW-5 OU disposal sites. Most low-level liquid
15 wastes generated as part of this process were sent to ponds. This included those waste streams
16 associated with the 200-CW-1, 200-CW-4, and 200-SC-1 OU disposal sites. The B Plant
17 operations of the BiPO4 process ended in late 1952, and T Plant operations of the BiPO4 process
18 ended in late 1956. High-activity-waste storage was an operational concern for production
19 facility operations throughout the 200 Areas. The BiPO4 process generated large quantities of
20 liquid waste, which necessitated construction of four additional tank farms. An initial approach
21 to declining tank space was to pump the least contaminated low-activity supernatant of the
22 stored-waste streams to nearby cribs (200-TW-1 and 200-TW-2 OU disposal sites). Next,
23 evaporators were built in 1951 at the B and T Tank Farms to reduce the volume of liquids in
24 storage.

25 The BiPO4 process was a relatively slow stepwise approach to recovering plutonium and
26 generated large volumes of liquid waste. Organic solvent-extraction processes were applied in
27 1951 with the implementation of the REDOX process at the 202-S Plant. Immediate benefits in
28 production were observed because of the plant's ability to operate continuously. This plant used
29 the organic compound methyl isobutyl ketone (MIBK or hexone) as a solvent to remove both
30 plutonium and uranium from the dissolved fuel-rod solution. The process passed the
31 dissolved-acid fuel-rod solution down tall columns by gravity flow, through a less dense, rising
32 countercurrent of organic liquids. Through mixing, both plutonium and uranium were stripped
33 out of the acid by the hexone, which was pulled off at the top of the column. Next, plutonium
34 was removed from the uranium-rich hexone solution and purified, in this case using inorganic
35 acids to reduce the plutonium to the extractable plutonium (III) valence state in similar
36 countercurrent flow columns. Uranium was recovered using similar extraction processes in a
37 separate set of process columns. Recovery and reuse of the solvent was achieved through this
38 process (HW-18700-DEL, REDOX Technical Manual). High-fission-product wastes generated
39 at the REDOX Plant were stored in the tank farms. Because it operated continuously, the plant
40 also generated significant quantities of low-level wastes, which were discharged to ponds and
41 cribs (200-CW-2 OU disposal sites). The REDOX process operated from 1951 to 1967, and the
42 waste concentrators were active during the same time frame (DOE/RL-91-60, S Plant Source
43 Aggregate Area Management Study Report).
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1 2.2.1.3 Plutonium/Uranium Recovery

2 The PUREX process at the 202-A Plant Building was the final large-scale separations process
3 developed. It used the same countercurrent flow principles of solvent extraction that were used
4 at the REDOX Plant, but benefited from significant design and process improvements. Again, as
5 at the REDOX Plant, both plutonium and uranium were recovered and purified, as were the
6 solvents and acids. The plant used a much less flammable two-part organic mix, TBP in a
7 normal paraffin hydrocarbon (NPH or kerosene), to separate plutonium and uranium from the
8 nitric acid-dissolved fuel-rod solution. The TBP process was much more efficient in the rate of
9 processing and was safer and cleaner in operation. The PUREX Plant began operation in late

10 1955 and ran continuously until 1972. Following an 11-year hiatus, the plant was restarted in
11 1983 and ran intermittently through 1988. High-fission-product wastes generated at the PUREX
12 Plant were stored in tank farms. The plant also generated significant quantities of low-level
13 wastes, which were discharged to ponds, cribs, and french drains (200-CW-1 and 200-SC-1 OU
14 disposal sites) (BHI-00 178, PUREX Plant Aggregate Area Management Study Technical
15 Baseline Report).

16 The recovered, purified plutonium was refined to one of several forms, depending on the era. At
17 the start of Hanford Site operations, plutonium was refined in the 231 -Z Plutonium Isolation
18 Facility, where it was converted to a nitrate paste before being shipped off site. Shortly
19 thereafter, however, a more elaborate plant, the Plutonium Finishing Plant, was constructed with
20 the capability to convert plutonium into metal, nitrate, or oxide forms. A number of process
21 lines in the 234-5Z Plutonium Finishing Plant Building were used between 1949 and 1989.
22 Initially, batch inorganic chemical steps were used to refine and convert plutonium to the desired
23 form. Later, more elaborate extraction processes were developed. The Plutonium Finishing
24 Plant also was used for reprocessing scrap plutonium, using solvent-extraction techniques based
25 on TBP mixed with carbon tetrachloride. Processing operations resulted in waste stream
26 discharges to 200-PW-1, 200-PW-3, 200-PW-6, and 200-SC-1 OU disposal sites
27 (DOE/RL-91-58; HNF-EP-0924, History and Stabilization of the Plutonium Finishing Plant
28 (PFP) Complex, Hanford Site).

29 2.2.1.4 Cesium/Strontium Recovery

30 In 1954, the cesium/strontium recovery process was found to reduce the amount of fission
31 products (especially Sr-90) in the high-activity Uranium Recovery Process and PUREX process
32 wastes by scavenging (precipitation through chemical additions), and the treated liquids were
33 determined to be suitable for discharge to the soil column (200-PW-3 and 200-PW-4 OU waste
34 sites) (ARH-564, B Plant Recovery of Cesium from Current Acid Wastes by Phosphotungstate
35 Precipitation). At about the same time, more tank space was freed up in 1954-1955 by
36 discharging another of the less contaminated high-activity waste-stream supernatants to the
37 ground (200-TW-2 OU disposal sites).

38 Several waste fractionization campaigns were conducted between 1963 and 1983 to recover
39 certain radionuclides, including Cs-137, Sr-90, and certain rare-earth isotopes for which specific
40 uses or applications had been identified. The program was implemented at the 221-B Plant
41 facility and used a variety of chemical processes, including solvent extraction and ion exchange,
42 to recover target isotopes. Resulting waste streams were disposed of at 200-PW-3, 200-PW-4,
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1 and 200-PW-5 OU waste sites. The program was superseded by the Waste Encapsulation and
2 Storage Facility, which concentrated cesium and strontium into dry-salt compounds. The
3 powders then were placed in doubly welded capsules and stored in cooling pools. The waste
4 streams generated were disposed of at 200-PW-4 and 200-PW-5 OU waste sites
5 (DOE/RL-2000-38, 200-7W-1 Scavenged Waste Group Operable Unit and 200-IW-2 Tank
6 Waste Group Operable Unit RI/FS Work Plan).

7 Many of the full-scale production processes described above were developed in laboratories at
8 both experimental and bench-scale levels, using small quantities of nonradioactive elements or
9 small quantities of radioactive isotopes. Before full plant implementation, tests were performed

10 in near full-scale vessels and at working concentrations to examine problems in scaling up the
11 chemical principles and processes. This "semiworks" scale of testing was conducted at one of
12 two places. The earliest BiPO4 developmental testing was conducted in the "head-end" section
13 of the 221-T Plant Building. However, much more extensive development work for REDOX,
14 Uranium Recovery Process, PUREX, and the fission-product fractionization processes was
15 undertaken at the 201-C Plant Building, also known as the Hot Semiworks Facility. Wastes
16 generated in these processes were disposed of at the 200-PW-2, 200-PW-3, 200-PW-4, and
17 200-PW-5 OU liquid-waste disposal sites (DOE/RL-2000-38).

18 2.2.1.5 Tank Farm Waste Transfers

19 Radioactive wastes that were generated by the separations plants discussed above were stored in
20 149 SSTs and 28 DSTs beginning in 1944. The 177 tanks were constructed in 12 SST and
21 6 DST tank farms. Each tank farm was designated with an alphabetic code (A, B, C, S, T,
22 and U) that indicated the original processing plant from which the tank farm received waste.

23 The initial processing facilities included B Plant, T Plant, and U Plant. The B, C, T, and U Tank
24 Farms were constructed in 1943 to receive waste from these plants. In 1947, the BX Tank Farm
25 was built for added storage capacity. The operating capacity of these first-generation tank farms
26 was quickly reached, and new second-generation tanks were constructed between 1948 and 1953
27 in the new BY, S, TX, and TY Tank Farms. Third-generation tanks were built between 1954 and
28 1963 at the A, AX, and SX Tank Farms.

29 Between 1966 and 1986, DSTs were constructed at the remaining SY, AN, AP, AW, AY, and
30 AZ Tank Farms. These tanks provided an increased capacity and could handle high-heat loads
31 associated with self-boiling high-level/high-activity wastes generated at the REDOX and
32 PUREX Plants.

33 Waste transfers from the plants to the tank farms and between tank farms were accomplished
34 using a pipeline system that consisted of a variety of pipelines and diversion boxes. Pipelines
35 used to transfer high-level/high-activity wastes initially were buried directly in trenches, but
36 because failures in these lines occurred in the 1940s, subsequent construction involved
37 placement in concrete encasements. The encasements extended between diversion boxes and
38 were designed so that any liquids lost from leaks or pipeline failure would drain to a drain in the
39 diversion box, which conveyed the release to a catch tank. Pipe-in-pipe transfer lines also were
40 installed in addition to the concrete encasement pipelines. The outer pipeline had a drain to a
41 diversion box or pit.
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1 The following is a summary of the tank farm system and the process wastes that were transferred
2 into the tank farms. The previous discussion on specific facilities described the chemical
3 processes and wastes generated that were transferred through the tank farm waste-transfer
4 system. A more detailed description of the operation of tank farms is presented in the following
5 documents:

6 0 RPP-6072, Site-Specific SST Phase 1 RFI/CMS Work Plan Addendum for WMA B-BX-BY

7 a HNF-4380, Preliminary Site-Specific SST Phase 1 RFI/CMS Work Plan Addendum for
8 WMA S-SX

9 0 RPP- 16608, Site-Specific Single Shell Tank Phase 1 RCRA Facility
10 Investigation/Corrective Measures Study Work Plan Addendumfor Waste Management
11 Areas C, A-AX and U

12 a RPP-7578, Site-Specific SST Phase 1 RFI/CMS Work Plan Addendum for
13 WMAs T and TX-TY.

14 A Tank Farm System

15 WMA A-AX is located in the south-central portion of the 200 East Area. WMA A-AX contains
16 the A and AX Tank Farms. The A Tank Farm contains six SSTs that were constructed in 1954,
17 put into service in 1955, and used to store and transfer waste until 1980. The AX Tank Farm
18 contains four tanks that were constructed in 1963, put into service in 1964, and used to store and
19 transfer waste until 1980. The A and AX Tank Farms received waste generated by PUREX
20 Plant operations. The PUREX process produced three major waste streams: PUREX coating
21 waste; PUREX acid waste, which contained about 99 percent of the fission products; and organic
22 wash waste.

23 During its operational history, there were a number of confirmed or suspected waste-loss events
24 in WMA A-AX. These included suspected tank leaks and known waste losses from piping
25 systems. Currently, the pumpable liquid wastes have been removed from the WMA A-AX
26 tanks, and all tanks have been interim stabilized (HNF-EP-0 182, Waste Tank Summary Report
27 for Month Ending November 30, 2004).

28 The current understanding of contaminant occurrences and environmental conditions at
29 WMA A-AX is described in RPP-14430, Subsurface Conditions Description of the C and
30 A-AX Waste Management Area. Historical information on soil-surface and vadose-zone
31 contamination in WMA A-AX is provided in RPP-7494, Historical Vadose Zone Contamination
32 from A, AX, and C Tank Farm Operations. The primary contamination zones currently
33 identified in WMA A-AX are a localized Cs- 137 activity zone near the bottom of the 241-A- 104
34 and 241-A-105 Tanks and three unplanned releases near pipelines and diversion boxes.

35 B Tank Farm System

36 WMA B includes the SST B, BX, and BY Tank Farms, the 242-B Evaporator, five inactive
37 miscellaneous underground storage tanks, and associated piping and support systems as well as
38 various cribs, trenches, ponds, pipelines, and diversion boxes.
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1 The B Tank Farm was constructed from 1943 to 1944 and began receiving waste in 1945. Waste
2 sources include B Plant, REDOX Plant, N Reactor, PUREX Plant, and U Plant. The
3 B-200 series SSTs also received waste from the 224-B Concentration Facility from 1946 to
4 1952. The SSTs stopped receiving waste by 1978. The B Tank Farm also includes the
5 242-B Evaporator.

6 The BX Tank Farm was constructed from 1946 to 1947 and began receiving waste in 1948.
7 Waste sources include B Plant, REDOX Plant, N Reactor, U Plant, and PUREX Plant. The SSTs
8 stopped receiving waste by 1980.

9 The BY Tank Farm was constructed from 1948 to 1949 and began receiving waste in 1950 as an
10 extension of the BX Tank Farm. Waste sources include B Plant, U Plant, and coating waste and
11 organic-wash waste from the PUREX process. The SSTs stopped receiving waste by 1974. The
12 BY Tank Farm also includes In-Tank Solidification units 1 and 2 (ITS-1 and ITS-2), which
13 performed in-tank evaporation of supernate wastes. The ITS-1 unit was located in the
14 241-BY-101 Tank and was moved to the 241-BY-102 Tank. The ITS-2 unit was located in the
15 241-BY-112 Tank.

16 C Tank Farm System

17 WMA C includes only the SST C Tank Farm, one inactive miscellaneous underground storage
18 tank, and associated piping and support systems as well as various cribs, trenches, ponds,
19 pipelines, diversion boxes, and other ancillary equipment.

20 The C Tank Farm was constructed from 1943 to 1944 and began receiving waste in 1945. Waste
21 sources include B Plant, U Plant, PUREX Plant, and various experiments and operations
22 conducted at the Hot Semiworks Chemical Engineering Laboratory. The C-100 series SSTs
23 stopped receiving waste by the late 1970s.

24 S/U Tank Farm Systems

25 The S/U Tank Farms consist of the SST S, SX, and U Tank Farms, the 242-S Evaporator, the
26 DST SY Tank Farm, eight inactive miscellaneous underground storage tanks, and associated
27 piping and support systems as well as various cribs, trenches, ponds, pipelines, and diversion
28 boxes.

29 The S Tank Farm was constructed in 1950 and began receiving waste in 1951 from the REDOX
30 chemical separations plant. Some tanks in the S, SX, and U Tank Farms received evaporator
31 bottoms from the 241-S Evaporator from 1973 to 1977. Some tanks in the U Tank Farm
32 received evaporator bottoms from the 242-T Evaporator from 1975 to 1977. The SSTs stopped
33 receiving waste and were filled with solids by the late 1970s.

34 The SX Tank Farm was constructed in 1953 and began receiving waste in 1954 from the
35 REDOX Plant and the 242-S Evaporator.

36 The SY Tank Farm was constructed in 1976 and began receiving waste in 1977. Waste sources
37 include the 242-S Evaporator; S, SX, T, and U Tank Farms; 222-S Laboratory; and T Plant. The
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1 three DSTs are still in service, with DST 241-SY-101 receiving waste removed from older SSTs
2 and DST 241-SY-102 receiving waste from saltwell pumping operations in SSTs.

3 The U Tank Farm was constructed from 1943 to 1944 and began receiving waste in 1946. Waste
4 sources include the REDOX Plant and the 242-S Evaporator. Portions of the U Tank Farm were
5 decommissioned between 1959 and 1995.

6 T Tank Farm System

7 The T Tank Farm consists of the SST T, TX, and TY Tank Farms, the 242-T Evaporator,
8 10 inactive miscellaneous underground storage tanks, and associated piping and support systems
9 as well as various cribs, trenches, ponds, pipelines, and diversion boxes.

10 The T Tank Farm was constructed from 1943 to 1944 and began receiving waste in
11 December 1944 from T Plant. The T-100-series SSTs stopped receiving waste by 1979, and the
12 T-200-series SSTs stopped receiving waste by 1952. The T-200-series SSTs received waste
13 from the 224-T Process Unit. The TX Tank Farm was constructed from 1947 to 1948 and began
14 receiving waste in 1949 from the T Plant. Other waste sources included PUREX Plant, B Plant,
15 221-U Uranium Recovery Process Plant, and the 242-T Evaporator. Tank 241-TX- 118 received
16 waste from the 234-5 Z Plant from 1973 to 1978 for mixing with caustic waste to neutralize the
17 acidic Z Plant waste. The SSTs stopped receiving waste by the 1970s.

18 The TY Tank Farm was constructed from 1951 to 1952 and began receiving waste in 1953.
19 Waste sources include T Plant, REDOX Plant, PUREX Plant, B Plant, 221-U Uranium Recovery
20 Process Plant, and the 242-T Evaporator. The SSTs stopped receiving waste by 1979.

21 2.2.2 Waste Streams

22 The following subsections provide general information concerning the characteristics of the
23 waste streams associated with each of the pipeline-system bins.

24 2.2.2.1 Bin 1 Waste Streams (Process Waste, Process Condensate, and
25 Chemical-Laboratory Waste)

26 Process-waste streams were derived from solvent recovery, ion-exchange regeneration, and
27 ammonia-scrubber distillation. The processing was done off line of a plant's major processing
28 system. The waste stream generated from recovery/regeneration is referred to as process waste.
29 Cold-startup wastes usually were contaminated with uranium, whereas process wastes derived
30 from fuel reprocessing tended to have a much more varied and equally concentrated inventory of
31 contaminants. Process condensates were condensed liquids that became contaminated from
32 direct contact with the process materials. The laboratory-waste group includes laboratory wastes
33 commonly associated with the 222-Laboratory buildings at the B, T, U, and S Plants, where
34 disposal sites received various liquid-waste streams from laboratory operations.
35 Laboratory-waste liquid-disposal sites also are known at the PUREX and Z Plants.
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1 2.2.2.2 Bin 2 Waste Streams (Steam Condensate and Cooling Water)

2 The steam-condensate and cooling-water streams were intended to be noncontact in character, in
3 that they either came from uncontaminated parts of the plants or were separated from
4 contaminated process solutions by pipe or vessel walls. Large volumes of water were used to
5 regulate the temperature at various stages of the separations and concentration processes. A pipe
6 or vessel failure was necessary to contaminate the steam-condensate or cooling-water streams
7 and sites.

8 2.2.2.3 Bin 3 Waste Streams (Chemical-Sewer Waste)

9 Chemical-sewer wastes were generated at many of the separation/concentration processes. Early
10 chemical-sewer wastes were combined with the larger cooling-water and steam-condensate
11 streams at the B, T, and U Plants. With the advent of REDOX, PUREX, and cesium/strontium
12 recovery operations, separate chemical sewers and separate disposal sites were installed. The
13 chemical-sewer system was designed to serve nonradioactive operations in plant areas such as
14 operating galleys, service areas, aqueous-makeup galleries, and maintenance areas. The plants
15 discharged out-of-specification chemical batches, noncontaminated floor-drain-waste liquids,
16 nonradiological process wastes, nonprocess steam condensates, noncontaminated vessel-coil
17 waste, and other miscellaneous waste streams into the chemical sewers.

18 2.2.2.4 Bin 4 Waste Streams (Miscellaneous Waste)

19 Miscellaneous waste consists of the remaining radioactive waste streams not encompassed by the
20 major process operations. Miscellaneous-waste streams covers a combination of
21 moderate-volume equipment-decontamination and ventilation-system wastes, plus small-volume
22 waste streams commonly disposed to french drains. These waste streams are varied in terms of
23 sources. No organic contaminants are documented in available inventory data, and only small
24 quantities of inorganics are noted in the inventories.

25 2.2.2.5 Bin 5 Waste Streams (Tank/Scavenged Waste)

26 Tank and scavenged wastes generally are defined as liquids discharged directly from the
27 high-activity, SST tank farms or as treated high-activity tank wastes. These waste types
28 generally are characterized as relatively small when compared to the cooling-water volumes of
29 liquid that have more highly concentrated contaminants than other waste streams.

30 2.2.2.6 Bin 6 Waste Streams (Tank Farm Waste Transfers)

31 Tank-waste transfer lines received radioactive waste from the majority of the 200 Areas
32 processing and support facilities. While some transfer lines received discreet waste types, the
33 majority have had extensive transfer and commingling of waste types from the processing
34 facilities and from tank-to-tank transfers. The bulk of the constituents in tank-waste transfer
35 lines (if residual waste is present) likely are sodium hydroxide; sodium salts of nitrate, nitrite,
36 carbonate, aluminate, oxalate, sulfate and phosphate; and hydrous oxides of metals such as
37 aluminum, iron, bismuth, lanthanum, and manganese. Heavy metals, including mercury,
38 chromium, and lead, also likely are present in tank-waste transfer lines. Key radioactive
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1 components may include strontium, cesium, uranium, plutonium, thorium, technetium, iodine,
2 and americium.

3 2.3 WASTE-SITE DESCRIPTIONS

4 A general description of the waste sites addressed by this work plan is provided in this section.
5 For the pipeline systems, the association with a waste-stream bin is carried forward through the
6 remainder of the work plan. Specific information pertaining to individual pipelines being
7 evaluated in each waste stream bin as part of the Phase 1 investigation is provided in the SAP for
8 facility-process-waste pipeline systems (Appendix A). Summary information for the CX Tank
9 System and the Hexone Storage Tanks also is provided in this section.

10 2.3.1 Pipeline Systems

11 Numerous pipelines and ancillary equipment were used in conjunction with processing
12 operations and waste transfers in the 200 Areas. A complex network of pipelines was required to
13 handle the different waste streams. The combined length of all of the pipelines in service is
14 conservatively estimated to be more than 161 km (100 mi). WIDS has designated waste-site
15 identification numbers for some of the pipelines outside the WMAs, but not for the complete
16 pipeline network. The task of compiling, evaluating, and recording complete pipeline routing
17 paths from points of inception (process facilities and/or tank farms) to disposal locations
18 (e.g., trenches, cribs, ponds) or storage locations (tank farm WMAs) currently is proceeding but
19 has not been completed. A database is being constructed that will delineate the mapped locations
20 of the pipeline network. The complete mapped locations of the process-waste pipeline systems
21 and assignment of waste-sites codes will support this work plan and provide information needed
22 to update Appendix C of the Tri-Party Agreement (Ecology et al., 1989a).

23 In association with the processes performed by the plants in the Central Plateau area, the
24 extensive network of pipelines, diversion boxes, catch tanks, valve pits, retention basins, vaults,
25 and other related structures transferred liquid process wastes from the separations facilities to the
26 SSTs and DSTs, evaporators, and effluent-discharge waste sites. During historical plant
27 operations, the disposal or storage destination for a particular liquid-waste stream most often was
28 determined by chemical characteristics and radiological activity levels. Waste-stream
29 characteristics (e.g., corrosiveness, acidity, radiological activity) were considered during design
30 of the pipeline network that was constructed at the Hanford Site. The waste stream's storage or
31 disposal destination (e.g., tanks, cribs, trenches) determined whether the effluent needed to be
32 transferred through the lines under pressure or could flow by gravity. Materials selected for
33 constructing the pipelines depended on the anticipated waste stream's composition and
34 characteristics. Although a number of materials were used for construction of the lines, all
35 pipelines in process-waste stream Bins 1-5 were direct buried in the ground without use of
36 additional exterior encasements. The initial tank farm waste-transfer pipelines installed in
37 1944-1945 were direct-buried pipelines, with some on concrete slabs. After 1947, all pipelines
38 installed in the tank farms either were concrete encased or pipe-in-pipe encased. A generalized
39 cross-sectional view of the burial characteristics of a single direct-buried pipeline is shown in
40 Figure 2-5. Depth of burial of the pipelines varied with surface topographic conditions in the
41 area. For the gravity flow lines, the burial depth along the pipe run was sufficient that the
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I gradient permitted liquids to free flow. In general, burial depths averaged from 4.6 to 6.1 m
2 (15 to 20 ft) bees.

3 Figure 2-5. Generalized Cross-Sectional View of a Direct-Buried Single Pipeline.

Generalized Cross Section View
Direct Buried Pipeline

4' 'Excavated Soil

Invert
Depth Varies

Pipeline

Compacted Sand

4

5 The following discussion presents the general attributes of the pipelines and waste-stream
6 constituents that are encompassed by Bins 1-6. Characteristics of the pipelines are provided for7 each bin. Table 2-1 summarizes the general physical attributes of the pipelines in each bin.

8 2.3.1.1 Bin I (Process Condensate, Process Waste, and Chemical-Laboratory Waste)9 Attributes

10 Pipelines included in Bin I are located throughout the 200 East and 200 West Areas and areI 1 associated with of all the processing-facilities operations. Waste fluids carried by these pipelines12 include process condensate, process waste, and chemical-laboratory waste.

13
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Table 2-1. General Attributes of Pipelines in Each Bin.

ttr 2W0 Arets cfadities

Diatbeten O-X, Wtere PhI ar npePbl6lhti .4i tYPeg In ed' (h'Pipe
Applies,

1 200-PW-1/2/3/4/5/6, Process Condensate, Vitrified clay, stainless steel, 1, 1.5, 2, 3, 3.5, 4, 5, 6, 8, All
200-LW- 1/2 Process Waste, and corrugated galvanized steel, carbon 10, 14, and 16

Chemical-Laboratory steel, and fiberglass-reinforced
Waste epoxy

2 200-CW-1/2/3/4/5, Steam Condensate and Vitrified clay, stainless steel, 4, 6, 8, 10, 12, 15, 16, 18, All
200-SC-I Cooling Water carbon steel, reinforced concrete, 24, 30, 36, and 42

corrugated metal, and cast iron
3 200-CS-1 Chemical-Sewer Waste Vitrified clay, stainless steel, 3, 8, 10, 12, 14, 15, 16, 36, A Plant (PUREX),

carbon steel, and corrugated metal 42, and 48 B Plant, and
S Plant (REDOX)

4 200-MW-1 Miscellaneous Waste Vitrified clay and black steel. 4, 6, and 8 All
5 200-TW-1/2 Tank/Scavenged Waste Stainless steel and carbon steel 2, 3, 3.5, 4, 10, and 14 B Plant,

Hot Semiworks,
T Plant, and U Plant

6 Tank Farms Tank Farm Waste Carbon steel, stainless steel, 1, 2, 3, 3.5, 4, 6, 10 All
Transfers vitrified clay,b and fiberglass- (NOTE: The A, AX, AY,

reinforced thermosetting resinb AZ, and SX Tank Farms
also contain 20- and
24-in.-diameter carbon
steel pipelines used for
vapor headers.)

ahe pipe materials and diameters listed are based on the current level of review of engineering drawings. This list may be revised as additional information is
compiled and evaluated.

hThese pipeline material types transferred lower concentrations of radionuclides than typically were transferred in tank farms carbon or stainless steel pipelines.

PUREX = Plutonium- Uranium Extraction (Plant or process).
REDOX = Reduction-Oxidation (Plant or process).
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1 Process condensate generally is water that was condensed from the closed-process system and
2 was in direct contact with radioactive and chemical materials. Process waste is low-level and/or
3 hazardous waste that directly contacted radioactive material and may contain organic
4 components that could enhance mobility. The condensates formed from heating of the process
5 chemistry and were removed in the vapor space of a dissolver or concentrator vessel, condensed
6 off line in a cooling vessel, treated as necessary, and disposed to the ground. The vaporized
7 material mostly was water, but volatile chemicals and trace quantities of radionuclides were
8 removed as well. Common contaminants included tritium, 1-129, Cs-137, Sr-90, Ru-106, Tc-99,
9 U-238, U-239/240, organics, nitrates, and a number of other inorganic components.

10 Each separations and concentration process in the 200 Areas had an associated laboratory
11 designed to monitor the processes. Laboratory-waste streams generally are low in all
12 radionuclides, although some have significant inventories of plutonium, uranium, and fission
13 products. Sodium dichromate also is reported at several of the waste sites. Liquid volumes for
14 the 200-LW-I and 200-LW-2 waste streams typically are smaller than the other waste streams.
15 Laboratory wastes differ from the process wastes only in the quantity of waste disposal.

16 These waste streams were routed from facilities to various liquid-waste disposal sites, including
17 cribs, trenches, tile fields, french drains, and injection wells. Pipeline materials used to transfer
18 the waste streams varied, and include carbon steel, stainless steel, fiberglass-reinforced epoxy,
19 vitrified clay, and corrugated galvanized steel (corrugated metal). Available information
20 indicates that pipeline diameters range from approximately 2.54 to 41 cm (1 to 16 in.). Waste
21 streams were transferred by nonpressurized gravity flow in the pipelines included in Bin 1.

22 2.3.1.2 Bin 2 (Steam-Condensate and Cooling-Water) Attributes

23 Pipelines included in Bin 2 occur throughout the 200 Areas and were used with all of the primary
24 200 Areas processing facilities. Process fluids carried by these pipelines consisted of cooling
25 water and steam condensate.

26 Both the steam-condensate and the cooling-water waste streams have been subdivided into a
27 number of OU disposal sites, primarily based on geography and, to a lesser extent, on the
28 potential differences in contaminants. Both of these two waste streams consisted predominately
29 of water. The water would flow through a heat exchanger and then flow to a disposal site.
30 Cooling-water pipelines conveyed significant inventories of contaminants because of the large
31 volumes of slightly contaminated wastes discharged.

32 These waste streams generally were routed from facilities to ditches, ponds, trenches, and cribs.

33 Steam-condensate waste streams from the solvent-extraction-process plants were recognized as

34 having a greater potential for becoming contaminated and were discharged to cribs instead of

35 ditches and ponds. Pipeline composition varies and includes carbon steel, stainless steel,
36 vitrified clay, reinforced concrete, corrugated metal, and cast iron. The sizes of the pipelines

37 associated with these waste streams are larger because of the need to handle larger volume flows,
38 and they range from 10 to 107 cm (4 to 42 in.) in diameter. These pipelines transferred fluids

39 using nonpressurized gravity flow.
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1 2.3.1.3 Bin 3 (Chemical-Sewer Waste) Attributes

2 Pipelines comprising Bin 3 are located in both the 200 East and the 200 West Areas and are
3 associated with the A Plant (PUREX), B Plant, and S Plant (REDOX) facilities. Process fluids
4 carried by these lines consisted of chemical-sewer waste. This waste stream generally was
5 routed from facilities to cribs, ditches, and ponds.

6 These chemical wastes received a quantity of raw water to dilute the chemical additions to the
7 waste stream. These waste streams became contaminated with low levels of radionuclides at
8 some unspecified time and by an unknown process. No reports of chemical contaminants in the
9 chemical sewer have been found in the aggregate area management study reports, but the ditches

10 and ponds receiving this category of waste have been designated as RCRA TSD units.
11 Chemical-sewer contamination resulted from some form of process upset such as liquid draining
12 back into an aqueous-makeup area. The waste compounds discharged by these pipelines are
13 acidic in nature. Pipeline compositions include carbon steel, stainless steel, vitrified clay, and
14 corrugated metal. Large pipelines often were used for this waste stream, to handle high-volume
15 flows. Pipe diameters range from 7.6 to 122 cm (3 to 48 in.). These pipelines handled
16 nonpressurized gravity-flow liquids.

17 2.3.1.4 Bin 4 (Miscellaneous-Waste) Attributes

18 These pipelines occur throughout the 200 Areas. Process fluids transferred in these pipelines
19 consisted of miscellaneous waste streams. The liquid waste generally was routed a relatively
20 short distance from the facilities to cribs, trenches, french drains, and injection wells.

21 Most miscellaneous-waste streams are low in radionuclides and chemicals, except for higher
22 inventories of uranium, plutonium, fission products, and occasional reports of sodium
23 dichromate attributed to the PUREX Plant ventilation system. Equipment decontamination
24 wastes are associated with the decontamination mission of T Plant. There is one equipment
25 decontamination site each at the 202-S Plant Building and the U Tank Farm. Decontamination
26 wastes are lightly contaminated, high-volume streams, but are expected to be accompanied by
27 detergents or cleaning agents that may have mobilized the contaminants. Miscellaneous wastes
28 include a host of potentially contaminated small-volume waste streams, such as vacuum-pump
29 seal-water wastes, fan-bearing cooling-water wastes, stack drainage, floor drainage from stack
30 control rooms, and stack-condensate drainage. Pipeline composition currently is known to
31 include only vitrified clay and black steel, with pipeline diameters ranging from approximately
32 10 to 20 cm (4 to 8 in.). These pipelines generally were operated as nonpressurized, gravity-flow
33 lines.

34 2.3.1.5 Bin 5 (Tank/Scavenged-Waste) Attributes

35 Pipelines that are part of Bin 5 are located in both the 200 East and the 200 West Areas and are
36 associated with the B Plant, Hot Semiworks, T Plant, and U Plant facilities (pipelines in the
37 200-UW-1 OU area are not addressed by this work plan). Process fluids carried by these
38 pipelines consisted of tank waste and scavenged waste. These waste streams generally were
39 routed between tank farms, between facilities and tank farms, or from tank farms to cribs,
40 trenches, french drains, and injection wells. Pipeline materials currently are known to include
41 only carbon steel and stainless steel, with available information on pipeline diameters indicating
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1 a range from approximately 5.1 to 35.6 cm (2 to 14 in.). Waste streams in Bin 5 were either
2 transferred by gravitational flow or pumped under pressure.

3 2.3.1.6 Bin 6 (Tank Farm Waste Transfers) Attributes

4 The tank-farm pipeline system consisted of a variety of pipelines and diversions boxes.
5 Pipelines in the system include slurry lines, supernatant lines, cross-site lines, and jet-pump
6 transfer lines. Approximately 350 transfer pipelines are associated with the 200-IS-I OU, and
7 there are more than 100 diversion boxes and associated catch tanks. Pipelines often are buried
8 anywhere from 2.4 to 4.6 m (8 to 15 ft) bgs. Generally, the pipelines are carbon steel, which was
9 joined by butt welding. The original pipelines installed in 1944-1945 were stainless steel

10 (Cb 18-8) tubing. Pipelines used to transfer high-level/high-activity wastes initially were buried
11 directly in trenches. As failures in these lines occurred in the 1940s, subsequent construction
12 involved placement in concrete or pipe-in-pipe encasements. The encasements extended
13 between diversion boxes or concrete pits on top of the SSTs (occasionally drywells) and were
14 designed so that any liquids lost because of leaks or pipeline failure would drain to a drain in the
15 bottom of a diversion box (or to the SST if from a concrete pit), which conveyed the release to a
16 catch tank.

17 2.3.2 Pipeline Appurtenances

18 A general description of the major pipeline-system appurtenance structures is provided below.
19 Another appurtenance type not described here is the diverter stations/diversion boxes and catch
20 tanks (241-AX-151 and 241-AX-152). A description of these appurtenances can be found in
21 RL-SEP-9, PUREXAX Tank Farm and Waste Routing System Information Manual, pages 8-10.

22 2.3.2.1 Diversion Boxes

23 Diversion boxes are reinforced-concrete structures that generally were constructed below grade.
24 Waste-transfer lines are connected inside the diversion box by installing a jumper between
25 connecting nozzles. Diversion boxes provided a flexible method of redirecting the liquid-waste
26 flow path to various locations in the 200 East and 200 West Areas. They also provided
27 containment for leaks in transfer pipes (which drain back to the boxes via concrete or
28 pipe-in-pipe encasements) and leaks at jumper-nozzle connections. The boxes are large,
29 covered, underground reinforced-concrete structures that received at least two (and up to four)
30 sets of pipelines. The general configuration of a diversion box is shown in Figure 2-6. The pipe
31 sets entered the diversion box at different levels through one wall. Each pipe had a special
32 end fitting that permitted the secure attachment of either flexible or solid pipes, also known as
33 jumpers.

34 All connections were made manually using remote equipment. Each jumper was fabricated to
35 custom fit to the desired pair of incoming and outgoing pipes. To assist with gravity flow,
36 pipelines coming in from the facility were located on the higher level of pipes, while lines
37 leading to tank farms were on the lower level. Connections could be routed for flow in either
38 direction, because several of the separations processes retrieved wastes from the tank farms and
39 transferred the material to the facility.
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1 Diversion boxes varied in size but typically were constructed 5.2 to 6.1 m (17 to 20 ft) deep, by2 1.8 to 3.0 m (6 to 10 ft) wide, by 7.6 to 12.2 m (25 to 40 ft) long. All but the uppermost portion3 of a diversion box is below ground. Each diversion box is covered with a series of thick-stepped
4 cover blocks, 30.5 to 35.6 cm (12 to 14 in.) in thickness that prevented ready migration of5 contanunants out of the box. Cover blocks were removed when a routing change was required.

6 Connecting pipelines either were direct buried or were encased up to the outside wall of the7 diversion box. There they mated with preinstalled pipe that penetrated the box wall. Catch tanks8 were built at a level below that of the floor of the diversion box and collected liquid wastes that9 spilled in the box when routings were changed, thereby containing the release. The jumpers are10 thought to have been allowed to drain onto the floor when the connection was broken, leading to11 internal contamination of the box.

12 2.3.2.2 Catch Tanks

13 Catch tanks were built in conjunction with diversion boxes to contain high-activity wastes spilled14 during changes in pipeline routings. The tanks are direct-buried, underground-storage tanks,15 generally constructed of carbon steel (Figure 2-6). Sump pits in the diversion box collected the16 liquid and were connected by piping to the catch tank. With the advent of encased pipelines,17 leaks were anticipated, and a provision was made to collect the liquid released into the nearest18 downgradient catch tank. In some cases, a catch tank served more than one diversion box,19 particularly around tank farms. The catch tanks usually were located within 15.2 m (50 ft) of the20 diversion box. Catch tanks could be empted to diversion boxes through an underground21 pump-out line. Each catch tank is equipped with a liquid-level sensor and a pump-pit leak22 indicator. Activation of the leak-detection alarm causes a shutdown of transfer operations. Only23 a few of the catch tanks have liquid-level monitoring devices that are connected to the24 surveillance automated control system. Some of the catch tanks and miscellaneous underground25 storage tanks are not monitored.

26 Catch tanks range between 2.1 and 2.7 m (7 and 9 ft) in diameter and 7.6 to 10.7 m (25 to 35 ft)27 long, with storage capacities of 30,283 to 45,425 L (8,000 to 12,000 gal). Catch-tank designs28 changed as new diversion boxes were added to manage waste streams. Catch tanks were located29 at depths of 7.6 to 10.7 m (25 to 35 ft), considerably deeper than the floor of the diversion box, to30 provide complete drainage of a leak or spill. A series of risers extended to above the ground31 surface and were used to monitor liquid levels, collect samples, pump out tank contents, and32 permit chemical additions. Steam jets or in-tank pumps were added later with piping that led33 back to the diversion box for ready transfer to the facility or tank farm. Some catch tanks have34 been replaced because of leaks or vessel failure.

35 2.3.2.3 Valve Pits

36 A valve pit or box is a belowground reinforced-concrete structure used to route wastes between37 pipelines leading to two waste sites. For a very long crib (up to 427 m [1,400 ft]), valve pits also38 were used to more evenly distribute flow over both halves of the crib. These structures most39 commonly were associated with pipelines that relied on gravity flow of waste streams that40 discharged to cribs, ponds, or ditches. Valve pits have been used to direct process liquids41 encompassing waste streams included in pipeline Bins 1-6.
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1 For some pits/boxes, pipelines passed through the structure with no open flow. Intersecting
2 pipes were connected at tee or union fittings. Valves were built into the pipeline and were
3 opened or closed to change flow routings. Other valve pits/boxes were designed to allow open
4 wastewater flow within the pit. The incoming pipe terminated at the edge of the pit/box, and
5 water then flowed through the box before exiting at another pipeline. Changes in routing were
6 through a series of moveable dams, or stop logs, as well as slide gates that covered the opening
7 of the receiving pipe. Valve and gate handles were extended through the pit/box cover to permit
8 remote operation.

9 Valve pits generally were smaller structures than diversion boxes. Sizes ranged up to 4.6 by
10 3.0 m (15 by 10 ft) at the surface, and they were constructed to depths up to 3.7 to 4.6 m (12 to
11 15 ft), depending on the depth of the buried pipeline. These structures usually carried a
12 "216-" series prefix and a designation that was associated with the waste site to which the flow
13 was directed. The interiors of the valve pits could be accessed through hatches in the cover.

14 2.3.3 CX Tank System

15 The CX Tank System is located at the former Hot Semiworks Facility east of B Plant in the
16 200 East Area (Figure 2-7). The CX Tank System consists of three tanks: 241-CX-70 Storage
17 Tank, 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank. Although the Dangerous
18 Waste Permit Application (Form 3) (WA7890008967) calls it the "241-CX tank system," these
19 three tanks operated independently and served separate functions. These tanks no longer
20 receive waste, and all three have been decommissioned. The 241-CX-70 Storage Tank,
21 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank were evaluated (BHI-01018,
22 Environmental Restoration Contractor Management Plan for Inactive Miscellaneous
23 Underground Storage Tanks [IMUSTSJ) and determined to be safely managed as inactive waste
24 sites under existing surveillance and maintenance programs. Prior process uses and the status of
25 each of these three tanks are summarized in the following discussion. A summary of the
26 inventory information that has been complied for each tank is presented in Table 2-2.

27 2.3.3.1 241-CX-70 Storage Tank

28 This tank (Figure 2-8) was used from approximately early 1952 through 1957 to store high-level
29 liquid-process waste from the REDOX Plant pilot studies (BHI-0 1018; BHI-0 1173, Auditable
30 Safety Analysis for Surveillance and Maintenance of the 214-CX Tank System). The term
31 "REDOX" was used for the reduction-oxidation chemical process used to separate plutonium
32 and uranium from irradiated reactor fuel. The design capacity of the tank is 114,000 L
33 (30,000 gal) (BHI-01 173). Waste-removal activities for the contents of the 241-CX-70 Storage
34 Tank were initiated in the summer of 1987 with the construction of a sluicing/pumping system.
35 The sluicing/pumping system used large volumes of water to sluice the solid waste mixed from
36 the bottom of the 241 -CX-70 Storage Tank and pump it to the DST system.

37
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Figure 2-7. CX Tank Farm System Area Plan View.
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Table 2-2. Summary Information for the
CX Tank Farm System and Hexone Storage

and Treatment Facility Tanks. (2 Pages)

241 -CX-70 01-C 3 0.000-gal I -ft concrete shell and top Designed. constructed, and used forStorage Tank Process waste- (bottom concrete 2 ft thick at high-level REDOX proce waste'-:!Building, handling edges. 9 in thick at center) discharged from scrubber, oxidizer,A cell underground with 0.15-in_ stainless steel dissolver. feed makeup. waste-receiverd0sstan.kfe2 akepf asi-reerestorage tank liner: tanktanks. and waste-concentrator tank
diameter by 15 ft high. Top centrifuge. '.

of tank is I1 ft bgs:botomis
26 ft bgsY2

241-C-71n P01-C Approximately Stainless steel: reportedtank Designed. constructed. and used forNeutraizati B d.process n8 00.gal size is 9-ft diameter by 9 ft neutralization (with limestone) ofTank Building. neutralization igh. Top of tank is 3.5 ft acidic REDOX hot-shop sink andhotshop underground bgs; bottom is 125 ft bs,' PrOceSs/condensatecooling-coil wastes
containing low-level radioactive waste
before discharging to 216-C-I and
2 16-C-5 Cribs.

24l-CX-72 201-C 00-to Tank..s-verticallyoriented Deigned. constructed, and used forStorage Tank proces 2.300-g 40-indiameter by 35.8 ft terminal storage o waste associatedBuilding, experimental high: 0.38-in, stainless steel with pilot PUREX waste-concentamionA and C underround plating with five stiffenint studies performed in Cells A and C;cells concentration rings around perimeter, tank also may have been used for fluids=ak'-- connected by three rows of from decontaination of semiworks
vertical guides, resting on after separaons projects i
concrete pad inside investigations of bumping phenomenon
6-ft-diameter steel caisson; were conducted in the tank"''.2
cylindrical heater located just
above each stiffening ring;
top of tank sealed with plate
that extends over and seals
the caisson: bottom of caisson
sealed with 12-in.-thick
reinforced-grout plug that
provides base for tank. Top
of tank is 14 ft bs:;bottotnis
about 50 ft bgsL

276-S-141 276-S 21.500-gal Horizontal tank -28 ft long De i1exone Solvent underground by 12 ft diameter;0.38- n gc r ad uedntoStorage Tank Handling tdaee.O3-n store clean reagent-grade hexcone forFaiiy recovery! carbon steel, single shell, use in the REDOX Plant- Later fFacility storage tank Top of tank is 2.5 to 3 ft bgs; received waste doting REDOX Plant
bottom-is 145to 15 ft bgs. decontamination. 2

276-S-142 276-S 2 l.500 -gal Horizontal tank -28 ft long Designed. constructed. and used toHexone k dlnt underground by 12 ft diameter: ,.38-in. stor clean reagent-grade hexone forStorage Tankk THandling recovery/ carbon steel, single shell use n the REDOX Plant Lter
Facility storage tank, Top of tank is 2.5 to 3 ft bgs; received waste during REDOX Plant Fbottomis 14.5 to 15 ft hgs decontamination. Tank also was used la

to store kerosene and TBP during a
one-time campaign to separate
americium, curium, and promethium
from Shippingport reactor blanket

-fuel.

Negligible' 287 Ci Sr-90,
134 Ci Cs-137.
0.034 Ci Am-241,
0,116 Ci Pu-2395

Minor chemical 1990 estimate)
residues in sludge/ 1.600 nCi/L of
aggregate' 

C 137,246E -8g'L lu:43.000 nCi[L of
Sr-89/90' 2

6 Ci transuranic
content, and 6.000
Ci beta.

Chemical residues Upperbound

in sludge! estimate: 2W(1,, Pu.aggregate: minor I)00 0 g
compared to Cs-137 11Y'5-1
radiological
source term4

01992) stimated

to contain TBP,(exone. and total

petroleumhydrocarbons"'

992) Estimated

0o contain TBP,hexone. and total
etroleum
hydrocarbons"

Not applicable

Not applicable

33 million L
(8.8 Mgal)0

8.700 L
(2.300 gal)'

605.600 L

(160.000)ogal)"

-980,000 L
(2.000 gal)2'

.2600l

Sludge samples (1990):
extrentely low concentration oi
methyl ethyl ketone. xylene.
toluene (7 to 54 pans per
billion), and cyanide (21 parts
per millimn"

Nondestructive assav (1989I:
fluorine compounds (see
information in radiological
constituents colunn) (

In-tank samples 
(1976 and

Tank sludge (2001): NPH.
TBP. bexone,iron oxide'0

In-tank sapIt-s (1976 and
1988):
60%-7 hexone. 25.2 NPH.
12.6% TBP.
1.7% water,
380 L (100 gal) sludge"

Tank slude (2001): NPH.
TBP. hexone. iron oxide"

Tank sludge remainin (1976):

4300 Ci Sr-90: 870 Ci Cs-137; 3.4 Ci transuranie content5During sludge removal (1988):
alpha readings from 390 to 690 nCi/g of filtered solids:
transuranic content -50 nCiig"'
1992 interior dose readings ranged from 5 mrad/h beta at top to15000 mrad/h on the bottom'

No sample results available

grout 930 gal
tof limestoneand sludge in
bottom4Z3

In-tank samles 0974): -
Pu total. .13 E-8 g/gal; U (total)2,43 E-3 gal: Capped with

Sr-89/90 4.33 mCi/g; Cs-137 undetected:' of dried sludge(1988) 2,000 to 8,000 dlmin alpha: 264() to 5810 pCi gamma: in dottom gbeta/gamma ratio of 25:1, estimated 9,000 to 10,000 Ci Cs- 37"
1989 nondestructive assav (gamma spectroscopic. relative axial-neutron
flux, neutron flux, axial-temperature profile, and axial dose-rate profilemeasurements) taken front periphery drywell (not direct samples):- 1 ft sediment layer consisting of fission products and transuranic
isotopes at bottom of tank: suggested uniform distribution of activity insludge layer, with likely higher concentration in bottom 2 to 3 ft of tank.actvity layer is dry and does not contain hydrogenous materials tothenmalize the neutrons generated within contents of the tank: axial
temperature profile measurements of 60 to 72 "F indicated presence ofheat-generating wastes; dose rates vary from 4 rem/h at 10 ft above
sludge layer to 265 R/h at top of sludge layer. increasing to -491 R/h atbottom of sludge layer: transuranic content likely is present in fluorides:
plutonium content of sludge is between 150 and 200 g.'

in-tank samiples (1976 and 1988): 5460 pCi/L 1-129, Grout fill with7,470.000 pCi/L H-3 (estimated), <31 pCi/L total alpha. 132 gal tarry
49 10 pCiIL total beta2"'2 ' 

sludge heel inTank sludge (2001): Am-241. Pu. Sr-90. Cs-137. The sludge in the hottorn=276-5- 142 1exone Storage Tank contains about four times the amountof radioactive material in the sludge in the 276-S- 141 Hexone StorageTank. "

In-tank sanles (1976 and 1988): 34.500 pCi/L -129, Grout fill with3,162.000 pCi/L H-3. 2.070.000 pCi/L total alpha. 132 gal tarry871,000 pCi/L total bea25 
3- sludge heel in

Tank sludge (2001): Am-241. Pu, Sr-90. Cs-137 The sludge in the bottom1
276-S-142 Hexone Storage Tank contains about four times the amount
of radioactive material in the sludge in the 276-S- 141 Hexone Storage

Tank,'

Emptyw
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Table 2-2. Summary Information for the
CX Tank Farm System and Hexone Storage

and Treatment Facility Tanks. (2 Pages)

'B1-101173.Audiable SafeAnaiysis orSurveillanceand Maintenance ofthe 241-CX TankSystem.
2 BHI-01018. Environmental Restoration Contractor Management Plan ftr Inactive Miscellaneous Underground Storage Tanks UMUSTS I
'HW-31373, PUREX Chemical Flowsheet HW Nwnber 3 Chemical Development Unit Separations Technology Subseci on Technical Sec Engineering

Department.
4DOE-RL-92-18. Seniworks Plant Source Aggregate Area Management Study Report.

BFHl I1087, Preliminary Hazard Clarsificasion fr the 241-CY Tank System.
r'AR00227, "Disposition and Isolation of Tanks 270-E- 1. 270-W. 241-CX-70, 24!-CX-7 I. and 241-CX-72-
W WHC-SD-DD-TI-034. Tank 241-C)(70 Waste Removal Assessment.
12712-PCL88-)19. AnalYsis of Sludge Samples from Hot Semiworks Tank CX-70.
SD-WM-SAR-003. Safety Analvsis Report for the Decontamination and Decommissonmig tf the Strotium Semiworks Complex.

't WHC-SD-DD-TI-071. Facility Decommissioning Report fr Tnk 241 -C-70.
IW HC-SD-DD-TI-058, Tank 241-CX-71 Waste Characterization.
2 WHC-SD-DD-SAD-001. Safoety Evaluation jir interti Waste Management Activities in Tank 24] -CX-70, Tank 247-C1- 7i and Tank 241-CX-72.3WHCMR-0144. Plan ani Approach Jor Compietion of Deconmnissioning of Stronrin Semiworx Plant.4 WHC-SD-DD-TI-040. Tank 241-CX-72 Preliminary Waste Characterzation,

"WHC-SD-CP-TI- 148, Radiological Evaluaxion of hot Semniworks ank 24'-CX-72.
bgs = below ground surface.
NPH = normal paraffin hydrocarbon.
PUREX = Plutonium-Uranium Extraction fPlant or prmcesst.

"WHC-SD-DD-TI-05I.An Estimation of the Radionuclide Comentf Tank2 C
"HW-52860. Standby Status Report Hot Semi works Facility.
"B--01521, Evaluion of Alternatives for the interim Stabilization of the Hexone Tank.
wCCN 100786. "276-S-141/142 Hexone Storage Tank Sludge Sampling Results."
2 RH2 H -CD-685. Characterization of the Contents of Organic Waste Storage Tanks 276-S-.141 and 276-S- 142.
'WIHC-SP-0350. Hexone Remediatian Demnnstration Plan for Tanks 276-S-141 and 276-S-142.
2'HBi-01142. REDOX Facility SafetyAnalysis Report.
'tDOE/RL-96-92. Hanford Facility Dangerous Waste Closure Plan. 241 -Z Treatment and Storage Tanks.
24H-2-4093. Hot Senziworks Process Piping Plan A Cell.
"H-2-4105, Hof Semiworks Engineering Flow Sketch.
:H-2-4335, Hot Semiworks Waste Line Bldg 201-C to TK-M7.
- H-2-40 10. Stronuwn Semiworks & Vicinity Outside Lines Kev Map.
25H-2-4420 Plot Plan Hot Semiwarks Waste Self-Concentrator,
H-2-4535. Site Plan & Underground Piping Stranun Facilities H ot Semi vorks.

REDOX = Reduction-Oxidation (Plant or process),
TBP = tributyI phosphate.

I
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Figure 2-8. 241 -CX-70 Storage Tank Construction Diagram.1
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I Approximately 530,000 L (140,000 gal) of water were used to reduce the original waste volume
2 of 38,986 L (10,300 gal) to 2,800 L (750 gal). This volume of waste remained in the
3 241 -CX-70 Storage Tank until December 20, 1991, at which time the waste was placed in
4 approved containers and transferred to the 224-T Transuranic Assay Facility. As part of the
5 1991 waste-removal activity, excavation to the top of the tank occurred. Plywood was used to
6 shore up the excavation and was left in place following waste-removal activities. The shoring
7 has collapsed and obscures the view of the tank. The tank currently is empty (BHI-01 173) and is
8 being managed under interim status.

9 2.3.3.2 241-CX-71 Neutralization Tank

10 This tank (Figure 2-9) was used from 1952 thorough 1957 for neutralizing 201-C Hot Semiworks
11 process condensate, hot-shop sink, and condenser cooling water. The 241-CX-71 Neutralization
12 Tank received process condensate from REDOX process operations and may have received
13 decontamination flushed following the completion of PUREX process operations. The waste
14 remaining in the 241-CX-71 Neutralization Tank contains process effluents that were passed
15 through the tank to be neutralized by contact with a bed of limestone aggregate placed in the tank
16 for this purpose. After the June 1957 decontamination flushes, the 241-CX-71 Neutralization
17 Tank was taken out of service. The design capacity of the 241-CX-71 Neutralization Tank is
18 14,000 L (3,800 gal) (BHI-01 173). Grout currently caps the limestone aggregate (BHI-01018;
19 WHC-MR-0144, Plan and Approach for Completion of Decommissioning of Strontium
20 Semiworks Plant). This RCRA unit is being managed under interim status.

21 2.3.3.3 241-CX-72 Storage Tank

22 This tank (Figure 2-10) was used to study the concentration of waste generated from the
23 Hot Semiworks Facility pilot studies. This tank was used for approximately 1 year in 1956,
24 when 8,725 L (2,305 gal) of waste was transferred into the tank. Decontamination flushes from
25 the Hot Semiworks Facility also might have been sent to the 241-CX-72 Storage Tank. The
26 waste in the tank then was heated until enough liquid evaporated that it was nearly dry. The
27 241-CX-72 Storage Tank remained idle from 1960 until it was taken out of service in 1967.
28 In 1986, the 241-CX-72 Storage Tank was filled with 7.3 m (24 ft) of grout over a 3.4 m (1 l-ft)
29 heel consisting of nonliquid mixed waste (BHI-01018, WHC-MR-0144) and decommissioned.
30 Gamma spectroscopic, relative-axial neutron-flux profile, axial temperature profile, and axial
31 dose-rate profile measurements were taken from a periphery drywell (see Table 2-2) to estimate
32 the remaining radionuclide content (WHC-SD-CP-TI-148, Radiological Evaluation of Hot
33 Semi-Works Tank 214-CX-72). The design capacity of the 241-CX-72 Storage Tank is between
34 7,600 and 8,700 L (2,000 and 2,300 gal) (BHI-01018, BHI-01 173). This RCRA unit is being
35 managed under interim status.

36 The RCRA Part A Permit Application (Form 3) was revised in 1994 and submitted to Ecology as
37 Revision 3 (WA7890008967). The CX Tank System tanks are classified as dangerous-waste
38 tank TSD units with the following waste codes:

39 . 241-CX-70 Storage Tank: "D002" (corrosive) because of sodium hydroxide, and "D007"
40 and "WTO2" (dangerous toxic) because of chromium
41
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Figure 2-9. 241 -CX-71 Neutralization Tank Construction Diagram.1
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Figure 2-10. 241-CX-72 Storage Tank Construction Diagram.1

Ground Surface

F I.-.~-..

Concrete Pad
22'x48'

-a--

'41 
Fi

-14n

A

s41

. *

A

Vault Behind
241-CX-72 Tank

Dip Tubes

Originai Agitator
Location

7.6cm Diarneter
Dry Well

Inner Tank

Outer Tank

Annular Space

Sludge Layer

2-34

241-CX-70 TAHK

OL-O-
241-CX-72 TANK

PL= -

v

2

3



DOE/RL-2002-14 REV 1

1 * 241 -CX-71 Neutralization Tank: "WT-02" (dangerous toxic - state only) because of
2 cyanides and nitrates

3 241-CX-72 Storage Tank: "D002" (corrosive), "D004" (arsenic), "DO05" (barium),
4 "D006" (cadmium), "D007" (chromium), "D008" (lead), "D009" (mercury), "DO10"
5 (selenium), "DO 1 1" (silver), "WC02" and "WTO1" (extremely hazardous toxic), and
6 "WTO2" (dangerous toxic - state only) because of cyanides and nitrates.

7 2.3.4 Hexone Storage and Treatment Facility

8 The HSTF is located in the southeast corner of the Hanford Site 200 West Area (Figure 2-11).
9 The HSTF consisted of two 81,400 L (21,500-gal) belowgrade carbon-steel tanks (276-S-141

10 and 276-S-142 Hexone Storage Tanks) (Figure 2-12), a distillation system, and railroad tank
11 cars. The HSTF received liquid mixed waste from the REDOX Plant and possibly the Hot
12 Semiworks Facility. The HSTF was used from 1951 through 1967 to store reagent-grade MLBK
13 for makeup as solvent for the REDOX Plant. After 1967, the HSTF contained distilled hexone,
14 part or all of which had been used in the REDOX Plant. The 276-S-142 Hexone Storage Tank
15 also contained NPH and TBP from a one-time campaign to separate americium, curium, and
16 promethium from Shippingport reactor blanket fuel in 1966. Approximately 760 L (200 gal) of
17 water were added to the 276-S-141 Hexone Storage Tank in 1988 (BHI-01018).

18 The 276-S-142 Hexone Storage Tank received approximately 5,000 L (1,300 gal) of water in
19 1967; 1,900 L (500 gal) in the mid-1970s; and 760 L (200 gal) in the mid-1980s. The combined
20 storage design capacity of the 276-S-141 and 276-S-142 Hexone Storage Tanks is 163,000 L
21 (43,000 gal) (BHI-0 1018). The treatment design capacity of the distillation system was 11,400 L
22 (3,000 gal) of waste per day.

23 The mixed waste was pumped from the 276-S-141 and 276-S-142 Hexone Storage Tanks
24 through a distillation system to decrease the radioactivity of the waste. The distilled waste was
25 sent to temporary storage in railroad tank cars (located within the HSTF) until transfers to an
26 offsite incinerator were completed in June 1992. The storage design capacity of the railroad tank
27 cars was 152,000 L (40,000 gal). The railroad tank cars have been emptied, cleaned, and moved
28 to another location. Three distillation vessels containing process residue have been sampled and
29 are stored at the Hanford Site as mixed waste.

30 Grout has been added to the tanks over a heel of tarry sludge (see Table 2-2). The tank was
31 grouted in two pours in March 2002, with a colored grout layer containing the heel in the bottom
32 layer and uncolored grout completely filling the remainder of the void space in each tank
33 (BHI-01 142, REDOX Facility Safety Analysis Report).
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Figure 2-11. 276-S-141 and 276-S-142 Hexone Storage Tanks Location Map.
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Figure 2-12. 276-S-141 and 276-S-142 Hexone Storage Tanks Construction Diagram.
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1 A RCRA Dangerous Waste Permit Application (Form 3) for the hexone tanks was submitted to
2 Ecology in December 1987 (WA7890008967). A RCRA closure plan for the tanks was
3 submitted in November 1992 (DOE/RL-92-40). The tanks are regulated as dangerous-waste
4 tank TSD units with waste codes "DOO1" (ignitability), "F003" (listed spent hexone solvent), and
5 "WTO2" (toxicity criteria).

6 In April 2000, Ecology inspected the TSD unit encompassing the tanks. In May 2000, Ecology
7 issued CCN 079387, "Notice of Correction for Stabilization of Hexone Storage and Treatment
8 Facility," regarding their findings. The letter required that the hexone tanks be stabilized by
9 removing all of the potential safety hazards posed to employees by no later than December 2001.

10 It also required that the stabilization include removal or deactivation of the waste. If the tanks
11 remain in place, provisions must be made for monitoring the tanks for oxygen and organic
12 vapors and for intrusion of liquids.

13 In May 2001, Ecology issued CCN 089928, "Notice of Correction for Stabilization of the
14 Hexone Storage and Treatment Facility," which revised the deadline for stabilizing the hexone
15 tanks to the end of February 2002.

16 On December 13, 2001, Ecology approved grouting as the stabilization method for interim
17 closure of the hexone storage tanks (CCN 095038, "Approval for Stabilization of the Hexone
18 Storage and Treatment Facility"). Ecology stipulated that each tank be grouted in two pours. In
19 March 2002, the tanks were filled with cement grout using the method authorized by Ecology for
20 stabilization and to reduce flammability concerns associated with hexone vapors. In each tank,
21 the first-pour grout covers the heel of waste with a distinctly colored grout. The first grout layer
22 was allowed to solidify enough to introduce a cold joint between pours. After the first-pour
23 grout solidified, the second layer of grout was poured into the tank. The second grout layer
24 completely filled the tank's void space. The second pour consisted of uncolored grout that, in
25 concert with the cold joint created between layers, provides a clear demarcation between the
26 grout layers. The coloring and two-stage grouting processes facilitate closure of the tanks by
27 separating the mixed-waste contents (tank bottom containing the heel and colored grout) from
28 nonmixed-waste debris (upper tank and uncolored grout). The area is fenced off as a controlled
29 access zone.

30 Ecology also requested that a revised closure plan for the hexone storage tanks be prepared for
31 inclusion in future modifications to the Hanford Site's RCRA Sitewide Permit
32 (WA7890008967).
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1 3.0 INITIAL EVALUATION

2 This chapter presents the results of previous characterization activities conducted for the
3 200-IS-I OU. Limited characterization of the pipeline systems has been completed to date. The
4 information collected usually was obtained as part of previous investigations that focused on
5 liquid-waste disposal sites. Current contaminant distribution in groundwater underlying the
6 pipeline systems in the 200 Areas also is provided.

7 For the CX Tank System and the Hexone Storage Tanks, information on contaminant inventory,
8 effluent volume, and available sampling data is presented. This chapter contains information
9 that will be used for portions of the RCRA TSD closure plans, including the nature and extent of

10 contamination, facility description, and current RCRA interim-status groundwater-monitoring
11 requirements.

12 3.1 KNOWN AND SUSPECTED
13 CONTAMINATION

14 The estimated composition of the primary radionuclides and nonradiological constituents that
15 potentially may have been released to the vadose zone at waste sites in the 200-IS-I OU was
16 obtained from numerous sources. The process operations and waste streams generated at the
17 200 Areas facilities and handled by the structures associated with the 200-IS-1 OU are discussed
18 in Chapter 2.0. Waste-source and inventory data for the process-waste pipeline systems are
19 available from a number of sources, including the following:

20 0 WIDS

21 0 Aggregate area management study reports for the 200 Areas:

22 - DOE/RL-92-05, B Plant Source Aggregate Area Management Study Report
23 - DOE/RL-91-52, U Plant Source Aggregate Area Management Study Report
24 - DOE/RL-92-04, PUREX Plant Source Aggregate Area Management Study Report
25 - DOE/RL-91-60
26 - DOE/RL-92-18

27 0 DOE/RL-98-28

28 0 DOE/RL-96-81

29 0 RPP-26744

30 0 TWINS database.

31 The radionuclide and nonradiological waste inventory transferred or stored during active
32 operations associated with the 200-IS-I OU was not fully documented in historical records.
33 However, rough-order-of-magnitude estimates are provided in RPP-26744, DOE/RL-98-28, and
34 WIDS, based on existing documentation. Additional sources of data regarding the composition
35 of contaminants that were transferred through pipelines were obtained by reviewing analytical
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1 results for samples collected at the disposal sites (e.g., cribs, trenches, french drains, injection
2 wells, ponds) that received the waste streams. Analytical results from disposal waste sites and
3 inventory information, where available, indicate that primary constituents in many of the waste
4 streams include Cs-137, Sr-90, uranium, plutonium, and nitrate (DOE/RL-96-81).

5 3.2 MONITORING

6 3.2.1 Environmental Monitoring

7 Current activities at the Hanford Site focus on environmental cleanup. Before the recent cleanup
8 efforts began, monitoring was performed across the Hanford Site to measure and evaluate
9 long-term trends in the environmental accumulation of radioactive contamination. Risks

10 associated with unacceptable levels of contamination typically were addressed by stabilizing the
11 waste sites with soil, concrete, and/or gravel backfill to minimize impact on human health and
12 the environment.

13 Typically, the accumulation of radioactivity at liquid-waste disposal sites was evaluated through
14 gathering and analyzing soil samples. Scintillation logging was commonly performed in
15 boreholes adjacent to the liquid-waste disposal sites. The logs were used to determine the extent
16 of radiological contamination in the subsurface; however, these logs are not quantitative and only
17 generally indicate the presence of radiological contamination. Groundwater is monitored based
18 on RCRA requirements and the objectives of the Hanford Site-wide groundwater-monitoring
19 program.

20 Currently, environmental monitoring at the Hanford Site consists of effluent monitoring,
21 groundwater and vadose-zone monitoring, and environmental surveillance. The environmental
22 surveillance is conducted for the following media:

23 - Air
24 0 Surface water and sediments
25 0 Drinking water
26 0 Farm and farm products
27 * Soil and vegetation
28 * External radiation.

29 Air, external radiation, soil, and vegetation are evaluated routinely in the 200 Areas as part of the
30 Hanford Site Near-Facility and Environmental Monitoring Programs. Results of the
31 Near-Facility and Environmental Monitoring Programs are presented in annual reports. The
32 annual reports (e.g., PNNL-13230, Hanford Site Environmental Report for Calendar Year 1999;
33 PNNL-13230, Appendix 2, Hanford Site Near-Facility Environmental Monitoring Data Report
34 Jbr Calendar Year 1999; PNNL-14687, Appendix 2, Hanford Site Near-Facility Environmental
35 Monitoring Data Report for Calendar Year 2003; PNNL-15222, Hanford Site Environmental
36 Reportfor Calendar Year 2004) contain some data applicable to the 200-IS-1 OU.
37 PNNL- 14687, Appendix 2; PNNL- 13230, Appendix 2; and PNNL- 15892, Appendix 2, Hanford
38 Site Near-Facility Environmental Monitoring Data Report for Calendar Year 2005, focus on
39 monitoring activities near facilities that have the potential to, or have, discharged, stored, or
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1 disposed of radioactive or hazardous materials, including those facilities in the 200 Areas.
2 PNNL-13230, PNNL-15222, and PNNL-15892, Hanford Site Environmental Reportfor
3 Calendar Year 2005, cover the entire Hanford Site, including those areas not associated with
4 operations (e.g., the 600 Area). These annual reports examine the resources associated with the
5 Hanford Site, including the media listed in the previous paragraph. Results of monitoring
6 pertinent to the 200-IS-I OU waste sites are presented in this chapter. The potential impacts of
7 200-IS-1 OU waste-site contamination on human health and the environment also are discussed.

8 Groundwater routinely is monitored site wide. More than 600 monitoring wells are sampled
9 annually to characterize groundwater flow; groundwater contamination by metals, radionuclides,

10 and nonradiological constituents; and the extent of contamination. Contaminated groundwater,
11 ingestion risk, and dose also are assessed. Results of groundwater monitoring and remediation
12 are presented in annual reports (e.g., PNNL-15670, PNNL-16346). The groundwater-monitoring
13 reports also summarize vadose-zone characterization activities conducted on the Hanford Site as
14 part of other projects.

15 3.2.2 Groundwater-Monitoring Results

16 The process-waste pipeline systems extend across a large portion of the 200 East and 200 West
17 Areas. This section summarizes the groundwater-contaminant conditions associated with the
18 200 Areas and vicinity underlying the 200-IS-I OU pipeline systems, the CX Tank System and
19 Hexone Storage Tanks. The information presented here primarily was taken from PNNL-15670
20 and PNNL- 16346. The major radiological and nonradiological groundwater-contaminant plumes
21 in the 200 Areas and vicinity are shown on Figure 3-1.

22 Some of the source areas for these groundwater plumes have been identified as a result of the Rls
23 completed for the soil-waste sites in the 200 Areas and the tank farms investigations.
24 Characterization studies completed in conjunction with the groundwater OUs also have resulted
25 in determination of additional sources for some plumes. The groundwater OUs have the primary
26 responsibility for characterization of groundwater conditions and the identification and
27 delineation of the contaminant plumes.

28 The information presented in the following discussion provides an overview of the current
29 delineation of primary-contaminant plumes in areas where the 200-IS-I OU pipeline systems
30 will be investigated and the impacts to groundwater assessed. This overview of groundwater
31 conditions underlying the pipeline systems is provided to show the configuration of the primary
32 plumes that have been identified beneath the Central Plateau. At this time, no relationship
33 between the pipeline systems and any of the groundwater plumes has been identified. The
34 information presented in this section will be used during the assessment of the potential impact
35 to groundwater, if release locations in the soil are identified during the RI.

36
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I In the northern part of the 200 East Area and vicinity, contaminants identified in groundwater
2 include tritium, uranium, 1-129, Te-99, Co-60, cyanide, Sr-90, Cs-137, Pu-239/240, and nitrate
3 (PNNL-15670; PNNL-16346; and PNNL-14049, Data Quality Objectives Summary Report -
4 Designing a Groundwater Monitoring Network for the 200-BP-5 and 200-PO-1 Operable Units).
5 In the southern portion of the 200 East Area and to the south, contaminant plumes containing
6 tritium, nitrate, 1-129, Sr-90, and Tc-99 have been identified. Other contaminants detected
7 include arsenic, chromium, manganese, vanadium, Co-60, and cyanide (PNNL- 14049;
8 PNNL-15670; and DOE/RL-2003-04, Sampling and Analysis Plan for the
9 200-PO-1 Groundwater Operable Unit).

10 In the northern and central parts of the 200 West Area, contaminant groundwater plumes
11 containing carbon tetrachloride, chloroform, trichloroethene, nitrate, chromium, fluoride, tritium,
12 1-129, Tc-99, and uranium are present (PNNL-15670, PNNL-16346). In the southern portion of
13 the 200 West Area, plumes containing Tc-99, uranium, tritium, 1-129, nitrate, and carbon
14 tetrachloride have been delineated (PNNL-15670, PNNL-16346). Groundwater that exceeds
15 drinking-water standards for Sr-90, trichloroethene, chloroform, chromium, cadmium, and
16 arsenic also has been identified (PNNL-15670; PNNL-16346; and DOEIRL-92-76, Remedial
17 Investigation/Feasibility Study Work Plan for the 200-UP-1 Groundwater Operable Unit).
18 Groundwater sampling results have shown the presence of volatile organic compounds, metals,
19 anions, ammonium ion, ammonia, cyanide, sulfide, cresols, phenols, total petroleum
20 hydrocarbons (TPH, kerosene range), beta emitters (C- 14 and Se-79), alpha emitters (Np-237
21 and Pa-23 1), and gamma emitters (Cs-137 and Co-60) in the 200 West Area (PNNL-15670,
22 PNNL- 16346, and DOE/RL-92-76).

23 3.2.2.1 Primary Radiological Groundwater Contaminant Plumes

24 Iodine-129

25 Iodine contamination in groundwater is present in the 200 East Area and vicinity and has been
26 delineated as a large continuous plume. The portion of this plume that is above the 1-129
27 drinking-water standard of 1 pCi/L extends to the northwest toward Gable Gap and to the
28 southeast through the 200 East Area and into the 600 Area. The northeastern limit of this plume
29 has not passed beyond Gable Gap (PNNL-15670, PNNL-16346). The southeastern limit of this
30 plume extends beyond the boundary of the map presented in Figure 3-1.

31 Three major 1-129 plumes exist in the 200 West Area and vicinity. One plume originates from
32 the U Plant area (near the 216-U-1/216-U-2 Cribs), and another plume originates from the
33 REDOX Plant area in the southern part of the 200 West Area. These plumes merge
34 downgradient (generally to the east) and become indistinguishable. The portion of this combined
35 plume exceeding an iodine concentration of 1 pCi/L extends to the east and northeast a total
36 distance of -3.5 km. The third plume is in the vicinity of the Tank Farm WMA TX-TY and
37 extends to the northeast. The portion of this plume that exceeds 1 pCi/L concentration now
38 appears to extend to the 200 West Area boundary (PNNL-16346).
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I Strontium-90

2 Three major, although fairly localized, Sr-90 groundwater plumes exist in the 200 East Area and
3 vicinity that have resulted from unique discharges settings within the vadose zone
4 (PNNL-15670, PNNL-16346). One very localized plume occurs near the 216-B-5 Injection Well
5 in the central part of the 200 East Area, and another plume is located along the northeastern edge
6 of Gable Mountain Pond, north of the 200 East Area. Both of these plumes have levels of Sr-90
7 well above the drinking-water standard of 8.0 pCi/L. A third, small, plume has been identified
8 near the 216-A- 10 and 216-A-36B Cribs (south of the PUREX Plant) in the southeastern part of
9 the 200 East Area. Only one monitoring well is located in this area with a Sr-90 level exceeding

10 8.0 pCi/L (PNNL-15670, PNNL-16346).

11 A fourth, very small, plume of Sr-90 is present in the 200 West Area, located south of the
12 216-S-1/216-S-2 Cribs. The very small size of this plume again is based on only one monitoring
13 well located in this area with a Sr-90 level exceeding 8.0 pCi/L (PNNL-15670, PNNL-16346).

14 The localized distribution of Sr-90 is related to its low mobility. Mechanisms by which this
15 radionuclide has reached groundwater are unique and include an unplanned release at Gable
16 Mountain Pond, direct discharge of liquid waste streams to an injection well, and migration from
17 a disposal site to an adjacent monitoring well and preferential vertical transport along the well
18 casing.

19 Technetium-99

20 Technetium-99 plumes have been identified in two portions of the 200 East Area. A major
21 plume extends from the vicinity of WMA B-BX-BY and the BY Cribs (located in the northern
22 part of the 200 East Area) to the northwest toward Gable Gap. A significant portion of the
23 plume that exceeds the drinking-water standard of 900 pCi/L is located north of the 200 East
24 Area boundary. Technetium-99 has been detected at levels lower than 900 pCi/L north of Gable
25 Gap, indicating that Tc-99 has moved north into, and through, Gable Gap (PNNL-15670,
26 PNNL-16346). Along the eastern margin of the 200 East Area, two distinct small plumes occur
27 in the vicinity of the A-AX WMA. One plume is located in the northern portion of the WMA
2R and the nther is situated near the southeast corner

29 Seven Tc-99 plumes with concentrations exceeding 900 pCi/L exist in the 200 West Area and
30 vicinity. One large plume is present downgradient from the 216-U-1/216-U-2 Cribs, with two
31 small plumes near WMA S-SX and one plume at WMA U. The plume located downgradient
32 from the 216-U-1/216-U-2 Cribs extends -1.5 to 2 km east into the 600 Area. The two small
33 plumes at WMA S-SX consist of a northern plume, originating from the S Tank Farm, and a
34 southeastern plume, originating from the SX Tank Farm. The plume at the WMA U originates
35 from the U Tank Farm, and the downgradient extent of the plume is not known. The remaining
36 three plumes in the 200 West Area consist of one plume located downgradient of WMA T and
37 two small plumes located downgradient of WMA TX-TY. The plume at WMA T extends from
38 the east side of the WMA downgradient to the northeast. At WMA TX-TY, one very localized
39 plume is present on the east side of the WMA, and one very localized plume is present at the
40 south side of the WMA (PNNL-15670, PNNL-16346).
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1 Tritium

2 A large tritium groundwater plume emanates to the southeast from the 200 East Area at
3 concentrations exceeding the drinking-water standard of 20,000 pCi/L (Figure 3-1).

4 Another tritium plume extends from the southern part of the 200 West Area, near the REDOX
5 Plant cribs, and extends -5 km to the east and northeast into the 600 Area, approaching the
6 200 East Area. Two primary portions of this plume currently exceed the drinking-water standard
7 of 20,000 pCi/L. One of these exists over a small area extending -550 m to the east-southeast
8 from near the 216-S-25 Crib.

9 Tritium contamination at levels exceeding 20,000 pCi/L are found in two plumes in the northern
10 portion of the 200 West Area. One is a large plume extending northeast from waste-disposal
11 facilities near WMAs T and TX-TY. Another small plume is located in the area immediately
12 surrounding the State-Approved Land Disposal Site north of the 200 West Area (PNNL- 15670,
13 PNNL-16346).

14 Uranium

15 Four uranium plumes that exceed the drinking-water standard of 30 jLg/L exist in the 200 East
16 Area. One plume occurs as a narrow northwest-southeast band extending from WMA B-BX-BY
17 to the northwest out of the 200 East Area. A small plume is located in the area immediately
18 surrounding the southeastern end of the 216-B-62 Crib. The remaining two small plumes are
19 located near the 216-B-5 Injection Well. One of these two plumes is located south of the
20 216-B-5 Injection Well, immediately surrounding well 299-E28-6. The other plume is located in
21 the area immediately surrounding the 216-B-5 Injection Well (PNNL- 15670, PNNL- 16346).

22 Only one major uranium plume exists in the 200 West Area and vicinity that exceeds the
23 drinking-water standard of 30 gg/L. This extensive plume is located downgradient from the
24 216-U-1/216-U-2 Cribs and extends -1.5 km to the east and northeast into the 600 Area. A few
25 wells in the 200 West Area have, at times, had uranium levels that have exceeded 30 pg/L. One
26 well (299-W23-4) is located downgradient from the 216-S-21 Crib. Another well (299-W18-21),
27 located near the southwest corner of Low-Level Waste Management Area 4, had uranium levels
28 just above the drinking-water standard in the past, although these levels have dropped below
29 30 ig/L in recent sampling events. Well 299-W 11-37, located in the northeast part of the
30 200 West Area, shows uranium levels exceeding 30 gg/L (PNNL-15670, PNNL-16346).

31 3.2.2.2 Nonradiological Groundwater Contaminant Plumes

32 Carbon Tetrachloride

33 Carbon tetrachloride groundwater contamination is found at levels exceeding the drinking-water
34 standard of 5 gg/L in most of the 200 West Area, extending as far as -1 km east into the
35 600 Area (Figure 3-1). The plume originated from waste-disposal sites associated with the
36 Plutonium Finishing Plant, including the 216-Z Cribs and Trenches that received waste from the
37 Plutonium Finishing Plant (PNNL- 15670, PNNL- 16346).
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1 Trichloroethene

2 Trichloroethene is found in a plume in the 200 West Area exceeding the drinking-water standard
3 of 5 lig/L in the vicinity of the 200-UP-I OU pump-and-treat system. The distribution of
4 trichloroethene is different from that of carbon tetrachloride and is thought to have a local source
5 near the U Plant. The main trichloroethene plume extends north and northeast from the vicinity
6 of the 216-Z Cribs and Trenches, with the 216-Z-9 Trench likely being a primary origination
7 source (PNNL-15670, PNNL-16346).

8 Chromium

9 Chromium is found in the southern and eastern portions of the 200 West Area in four regions
10 where chromium has been detected at levels exceeding the drinking-water standard of 100 gg/L.
11 One plume emanates from the southern part of WMA S-SX, with the SX Tank Farm as the
12 source, and extends locally to the east-southeast of the WMA. Chromium concentrations in this
13 plume are increasing, and the extent of the plume has been increasing. Another, small, plume is
14 located at the 216-S-10 Pond and Ditch, based on results from one well (299-W26-7) where
15 chromium concentrations exceed 100 gg/L. The well has since gone dry, so no further sampling
16 is possible. The extent of the plume appears to be small and stable, because chromium
17 concentrations in downgradient and side-gradient wells are low to nondetectable. A third, small,
18 plume occurs in the vicinity of the 216-S-20 Crib, based on chromium concentrations that exceed
19 100 pg/L in one well (299-W22-20) adjacent to the crib. The extent of this plume is not known,
20 because no other downgradient monitoring wells are present in the immediate area. The fourth
21 plume is located in the 600 Area, east and southeast of the 200 West Area, based on chromium
22 concentrations that exceed 100 pg/L in one well (699-32-62) in this area. Chromium
23 concentrations have declined slowly since this constituent was first analyzed at this well, and the
24 sources and extent of this contamination are uncertain.

25 In the northern part of the 200 West Area, chromium contamination is found at levels exceeding
26 100 pg/L in the immediate vicinity of WMAs T and TX-TY. The chromium plume present at
27 WMA T extends from the west and southwest part of the WMA to the area east of the WMA.
28 Chromium was detected at levels above 100 pg/L in only two wells (299-W14-11 and
,in Inn-1171I A I IN- ,+ 11TAN A I'r ' r :-:-+- +L-+ +I,-.~ :. 1::- _I-
29 z I29-1-13) aL T ivxrx 1 1TX-TI, IRUIn.atingU M LIht %,ILL UhrmU11 contalinLaILIUII is 1IiteU LU LIt

30 immediate area surrounding the two wells. Chromium at lower levels extends downgradient
31 toward or past the perimeter of the 200 West Area (PNNL-15670, PNNL-16346).

32 Nitrate

33 A nitrate plume exceeding the drinking-water standard of 45 mg/L (maximum contaminant level
34 expressed as the concentration of NO3 anion) originates in the 200 East Area and extends to the
35 northwest toward Gable Gap and to the southeastern part of the 200 East Area (Figure 3-1).
36 A second, small plume exceeding 45 mg/L is located along the northeastern edge of Gable
37 Mountain Pond, north of the 200 East Area (PNNL-15670, PNNL-16346).

38 Nitrate plumes are widespread throughout the 200 West Area and are thought to have originated
39 from both the U Plant and the REDOX Plant disposal sites. One large plume exceeding
40 45 mg/L, merged primarily from sources at the 216-U-1/216-U-2, 216-U-8, and 216-U-12 Cribs,
41 extends to the east and northeast of the 200 West Area a total distance of -4 km. Multiple small
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1 plumes exceeding 45 mg/L also are present. One plume is located in the immediate area
2 surrounding well 299-W19-43 in the 200-UP-1 OU pump-and-treat area. Another plume extends
3 from the west and southwest of Low-Level Waste Management Area 4 to the eastern side
4 (downgradient) of WMA U. Nitrate levels exceeding 45 mg/L occur in two small plumes
5 associated with REDOX Plant disposal facilities, with one near the 216-S-20 Crib and another
6 near the 216-S-25 Crib. The plume from the 216-S-25 Crib merges with another plume
7 emanating from WMA S-SX (PNNL-15670, PNNL-16346).

8 3.3 ECOLOGICAL INFORMATION

9 This section discusses DOE/RL-2001-54, Central Plateau Ecological Evaluation, and the
10 ongoing Central Plateau ecological risk assessment (SGW-32847, Reference Sitesfor the Central
11 Plateau Ecological Risk Assessment, in work), which serve as the basis for ecological evaluation
12 activities in the Central Plateau. It also summarizes existing 200-IS-1 OU-specific ecological
13 sampling and analysis information. Results from the current ecological evaluations and existing
14 data are considered in the analysis of impacts to human health and the environment for the
15 200-IS-1 OU.

16 3.3.1 Central Plateau Ecological Evaluation and
17 Central Plateau Terrestrial Ecological Risk
18 Assessment

19 DOE/RL-2001-54 was prepared to support ecological evaluations under the RI/FS process for
20 Central Plateau waste sites. DOE/RL-2001-54 completes a screening-level ecological risk
21 assessment for the Central Plateau in accordance with the eight-step EPA ecological
22 risk-assessment process presented in EPA/540/R-97/006, Ecological Risk Assessment Guidance
23 for Superfund: Process for Designing and Conducting Ecological Risk Assessments (Interim
24 Final). The first two steps of the process, the screening-level assessment, are presented in
25 DOE/RL-2001-54.

26 The document contains a compilation and evaluation of ecological sampling data that have been
27 collected over many years from undisturbed and disturbed habitats in the Central Plateau. The
28 ecological evaluation document helps answer questions about the ecological resources in the
29 Central Plateau that are important to preserve and protect. The document also identifies
30 ecological-data needs that can be addressed in future ecological-sampling activities on the
31 Central Plateau.

32 DOE/RL-2001-54 contains descriptions of the habitats in the Central Plateau, including sensitive
33 habitats and the plants and animals that inhabit them. The document identifies potential species
34 of concern, including threatened and endangered species and new-to-science species. A detailed
35 survey of the Central Plateau was conducted in 2000 and 2001, and the results are incorporated
36 into the ecological evaluation document. The information from the survey provides a detailed
37 description of the ecological setting of the Central Plateau and augments the ecological
38 information presented in this work plan.
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1 Ecological evaluation of the Central Plateau has continued since the preparation and issue of
2 DOE/RL-2001-54. An evaluation of the ecological risk and assessment of additional
3 data-collection needs is presented in WMP-29253, Central Plateau Terrestrial Ecological Risk
4 Assessment Data Quality Objects Summary Report - Phase III. The ecological-risk assessment,
5 supported by the Central Plateau ecological DQO documents, is one of several being performed
6 on the Hanford Site to ensure that ecological risks have been properly evaluated in support of
7 remedial-action decision-making (WMP-20570, Central Plateau Terrestrial Ecological Risk
8 Assessment Data Quality Objectives Summary Report - Phase I; WMP-25493, Central Plateau
9 Terrestrial Ecological Risk Assessment Data Quality Objectives Summary Report - Phase II).

10 The sampling and analysis requirements developed for the evaluation of ecological risk are
11 specified in DOEIRL-2004-42, Central Plateau Terrestrial Ecological Sampling and Analysis
12 Plan - Phase I; DOEIRL-2005-30, Central Plateau Terrestrial Ecological Sampling and
13 Analysis Plan - Phase II; and DOE/RL-2006-27, Central Plateau Terrestrial Ecological
14 Sampling and Analysis Plan - Phase III.

15 3.3.2 200-IS-1 Operable Unit Specific Ecological Data

16 Existing information pertaining to sampling of vegetation and biota in those areas associated
17 with the pipeline systems is presented in this section. The available ecological data are
18 considered in the discussion on potential impacts to human health and the environment,
19 presented in Section 3.6.

20 A 1994 field investigation of the 200-UP-2 OU (BHI-00033, Surface and Near Surface Field
21 Investigation Data Summary Report for the 200-UP-2 Operable Unit), which was conducted in
22 conjunction with the 200-UP-2 OU limited field investigation (DOE/RL-95-13, Limited Field
23 Investigation for the 200-UP-2 Operable Unit), examined surface-soil contamination and uptake
24 of radionuclides and metals by vegetation near a vitrified clay pipeline (now officially known as
25 waste site 200-W-42 in the WIDS database) leading to the 216-U-8 Crib. Although this pipeline
26 is not a 200-IS-I OU waste site, the ecological data gathered from this investigation can be
27 applied to other pipelines in the 200-IS-1 OU that exhibit the same or similar attributes.

28 Vegetation samples were taken at the 26-U-8 Crib vitrified clay pipeline and analyzed for
29 a series of metals and radionuclides. Analytical results for the radionuclides detected are listed
30 in Table 3-1 can be found in BHI-00033, Appendix B. Radionuclides detected in vegetation
31 samples near the 216-U-8 Crib vitrified clay pipeline included Cs- 137, Pu-239/240, Tc-99,
32 Th-232, total strontium, U-234, and U-238.

33 In a 1999 sampling activity described in the Hanford Site environmental report (PNNL-13230),
34 48 vegetation samples were collected in the 200 and 600 Areas. Vegetation samples were
35 collected from one 200-IS-1 OU waste site, the 200-W-59 Diversion Box, under the Hanford Site
36 Near-Facility Monitoring Program (e.g., PNNL-13230, Appendix 2). The vegetation samples
37 were collected from station V021, located inside the 200-W-59 Diversion Box boundary.
38 Vegetation concentrations of radionuclides for the V021 monitoring site are listed in Table 3-2.
39 All vegetation samples contained radionuclide concentrations of less than 1.0 pCi/g.

40 Investigative wildlife sampling has been conducted to monitor and track the effectiveness of
41 measures designed to deter animal intrusion. Wildlife-related materials, including nests,

3-10



DOE/RL-2002-14 REV 1

1 carcasses, and feces, have been collected as part of the integrated pest-management program or
2 when encountered during a radiological survey. Samples are analyzed for radionuclides and/or
3 other hazardous substances. In 2001, five wildlife samples were submitted for analysis. The
4 maximum radionuclide activities in 2001 were in mouse feces collected near the
5 241-TX-155 Diversion Box (part of the 200-IS-1 OU) in the 200 West Area. Contaminants
6 included Sr-89/90, Cs-137, Eu-154, Pu-238, and Pu-239/240 (PNNL-13910, Hanford Site
7 Environmental Report for Calendar Year 2001). The number of animals found to be
8 contaminated with radioactivity, their radioactivity levels, and the range of radionuclide
9 activities were within historical levels (PNNL-13910).

10
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Table 3-1. Detectable Radionuclide Concentrations in Vegetation at the 216-U-8 Vitrified Clay Pipeline.
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I

Table 3-2. Vegetation Concentrations of Radionuclides for the
V021 Monitoring Site Near the 200-W-59 Diversion Box.

'geam(IM21Manitoring Site)

Antimony-125 1.5 E-02

Cerium-144 5.9 E-02

Cobalt-60 1.8 E-02

Cesium-134 -1.3 E-02

Cesium-137 9.2 E-03

Europium-152 3.7 E-02

Europium-154 -1.7 E-02

Europium- 155 7.1 E-03

Plutonium-238 6.4 E-03

Plutonium-239/240 3.7 E-03

Ruthenium-103 1.9 E-02

Ruthenium-106 4.2 E-03

Strontium-90 4.7 E-01

Tin-1 13 -5.3 E-02

Uranium-234 2.0 E-02

Uranium-235 3.8 E-03

Uranium-238 1.3 E-02

Zinc-65 7.0 E-02
Source: PNNL-13230, Appendix 2. Hanford Site Near-Facility Environmental

Monitoring Data Report for Calendar Year 1999.

Biological transport of contamination by deep rooting plants and burrowing animals is also a
concern on the Hanford Site. Contaminated soil and anthills were identified both north and south
of 7h Street and around the 241-ER- 151 Diversion Box (part of the 200-IS-I OU) in
September 1998.

3.4 NATURE AND EXTENT OF
CONTAMINATION

The following section describes the current assessment of the nature and extent of contamination
associated with the 200-IS-I OU pipeline systems and the CX Tank System and Hexone Storage
Tanks. A summary of the historical characterization data, indicating contaminant distribution, is
presented.
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1 3.4.1 Process-Waste Pipeline Systems

2 A compilation and review of previously collected characterization data that was directed
3 specifically to evaluating process-waste pipeline systems was undertaken for this work plan.
4 Previous investigations primarily were focused on characterization of waste-disposal sites, but
5 several of the studies included evaluations of the pipelines that connected to the waste sites.
6 A listing of the documents that were reviewed and the characterization data found in the reports
7 is summarized in tabular format and provided in Appendix D. This section provides additional
8 details concerning the information presented in Appendix D and other data that were obtained
9 from WIDS.

10 3.4.2 Historical Sampling and Analysis of Pipelines

I1 The information presented in the following sections is organized and presented with reference to
12 the process-waste pipeline bins. Discussions are differentiated between pipelines associated with
13 the process facilities and those that are part of the tank-farm waste-transfer system.

14 3.4.2.1 Process-Facility Pipeline Systems

15 Limited existing characterization data were identified for the facility process-waste pipelines that
16 are being evaluated under this work plan (pipelines in the 200-UW-l OU are not included). At
17 locations where unplanned releases or soil contamination zones (CZ) have been identified along
18 a pipeline and are known or believed to be associated with a pipeline leak, no surface (soil or
19 vegetation) samples have been collected and analyzed. No subsurface sampling or subsurface
20 radiological-logging results were found to be directly related to any of the facility pipelines.
21 Pipe interiors have not been radiologically surveyed, sampled, or viewed with remote video
22 cameras (other than in the one instance, discussed in Section 3.4.3).

23 No prior sampling and analysis information is available for the pipelines in two of the five
24 facility process-waste-stream bins: Bin 1, the Process-Condensate, Process-Waste, and
25 Chemical-Laboratory-Waste streams; and Bin 4, the Miscellaneous-Waste streams (see
26 Appendix D, Table D- 1). For the other three facility pipeline bins: Bin 2, Steam Condensate
27 and Cooling Water; Bin 3, Chemical-Sewer Waste; and Bin 5, Tank/Scavenged Waste),
28 available information is summarized below.

29 At some locations where unplanned releases or soil CZs have been identified on the surface
30 along a pipeline, and the release was known or believed to be caused by a pipeline leak, limited
31 investigations have been conducted. Characterization activities generally have been restricted to
32 surface radiological surveys, noting the maximum radiological-instrument counts and
33 observations concerning the media contaminated (i.e., vegetation or soil). Soil CZs are
34 contamination areas in which radioactive material exists within the top 15 cm (5.9 in.) of soil.
35 To be designated a CZ, a direct radiological survey instrument reading has indicated
36 contamination levels exceeded the appropriate "total" contamination levels identified in
37 10 CFR 835, "Occupational Radiation Protection," Appendix D. The transferable contamination
38 in the CZs do not exceed the appropriate removable levels defined in 10 CFR 835, Appendix D,
39 In some cases, an estimate also is available concerning the volume of effluent or quantity of
40 radiological material that may have been released into the soil.

3-14



DOE/RL-2002-14 REV 1

1 The following sections summarize the existing characterization data identified for the pipeline
2 structures and associated UPRs and/or CZs. Appendix A provides the sampling approach for
3 process facility pipelines (UPRs and CZs) identified for Phase 1 characterization.

4 3.4.2.1.1 Characterization Information for Bin 2 Stream Condensate and Cooling Water
5 Pipelines

6 Six pipelines in Bin 2, Steam Condensate and Cooling Water, have associated unplanned
7 releases or CZs that have been identified along their paths and that are known or believed to be
8 caused by leakage.

9 Three small soil CZs are located above the 200-E- 1 27-PL Pipeline that extends from the PUREX
10 Plant to the 216-A-25 (Gable Mountain Pond) waste site. In the areas of the CZs, the pipeline
11 consists of 91 or 107 cm (36- or 42-in.)-diameter corrugated metal. The depth below ground
12 surface to bottom of the pipeline (i.e., invert depth) ranges from approximately 1.8 to 2.3 m (6 to
13 7.5 ft) in the vicinity of the CZs. Little information is available about these CZs, except that
14 records in WIDS indicate that radiologically contaminated tumbleweeds were present in these
15 areas at one time. The three areas are outside and to the north of the 810 Gate. Currently they
16 are surface stabilized. Two areas are posted as Contamination Areas, and the third is posted as
17 an underground radioactive material area.

18 Two CZs are located along the 200-E- I13-PL Pipeline from the PUREX Plant to the 216-A-6
19 and 216-A-30 Cribs. In the areas of the CZs, the pipeline consists of 41 cm (16-in.)-diameter
20 steel. Depth of the pipeline below ground surface is uncertain. The larger CZ occupies an area
21 of approximately 21 m2 (230 ft2 ) and is located further from the 216-A-30 Crib. The smaller CZ
22 is only a few meters square and is next to the 216-A-42C Valve Box near the 216-A-30 Crib.
23 Both areas are surface stabilized and posted as Contamination Areas. The wooden fence
24 surrounding the area by the valve box is in disrepair. The maximum surface radiological survey
25 count obtained for these two zones was 1,050 c/min beta/gamma in October 2000, measured on a
26 tumbleweed growing in the CZ (Radiation Survey Report SS256115, Vegetation Growth Above
27 Posted Pipeline Associated with 216-A-42C and 216-A-30 Crib).

28 Three CZs are located along the 200-W-79-PL Pipeline from the 241-T-151 Diversion Box to the
29 216-T-36 Crib. In the areas of the CZs, this pipeline consists of 10 cm (4-in.)-diameter vitrified
30 clay. The depth below ground surface to the bottom of the pipeline ranges from approximately
31 2.4 to 3 m (8 to 9.5) ft in the vicinity of the CZs. The two CZ areas nearest the crib are roughly
32 rectangular, while the third area is further from the crib and is irregular in shape. A portion of
33 this third CZ is the result of contaminated vegetation built up along a fence, and this area is not
34 considered related to the pipeline. The area of these CZs, including the unrelated lower portion,
35 is approximately 1,600 m~ (17,000 ft2). All three CZs are surface stabilized and posted as
36 underground radioactive material areas. The maximum surface radiological survey count
37 measured in these CZs was 80,100 c/min beta/gamma in August 1998, obtained from
38 rabbitbrush. The ground surface and several anthills also were surveyed along portions of the
39 pipeline in these CZs (Radiation Survey Report SS248978, Survey of Underground Transfer
40 Lines). The instrument counts for the anthills were at background. The maximum ground
41 surface reading was 4,100 c/min beta/gamma.
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1 An approximately 460 m2 (5,000 ft2 ), CZ (UPR-200-E-79) is located along the pipeline that
2 extends from the 242-B Evaporator to the 207-B Retention Basin. In this area, the pipeline
3 consists of 10 cm (4-in.)-diameter cast iron. Depth of the pipeline below ground surface is
4 uncertain. The CZ was created when five leaks were detected in the pipeline in June 1953. The
5 maximum surface radiological survey count for this CZ was 2,500 c/min (WIDS). It was
6 estimated that approximately 10 Ci of mixed fission products were discharged into the soil in this
7 CZ (RHO-CD-673, Handbook 200 Areas Waste Sites). The area is surface stabilized and posted
8 as a high-contamination area.

9 Two unplanned release waste sites (UPR-200-E-80 and UPR-200-E-1) are located along the
10 200-E-I 12-PL Pipeline. This pipeline extends from the 221-B Plant Canyon Building through
11 the 241-B-154 Diversion Box to the 207-B Retention Basin. Both unplanned release waste sites
12 are near the 221-B Canyon Building. In this area, the pipeline consists of 61 cm
13 (24-in.)-diameter cast iron. Depth below ground surface to the bottom of the pipeline is
14 estimated to be approximately 3 m (10 ft). According to WIDS, the first release, associated with
15 UPR-200-E-80, occurred in June 1946 when the line failed. A portion of the ground surface
16 above the line caved in and the dose rate measured at the surface was 400 rad/h. It was estimated-
17 that about 10 Ci of fission products were released into the soil. A second release site,
18 UPR-200-E-1, was identified in September 1946, located approximately 24 m (80 ft) from the
19 1946 leak, and was assumed to have resulted from liquid migration from the June leak. Surface
20 radiation survey results are not reported for this second leak, but WIDS indicates that the area
21 was covered with enough soil to reduce surface contamination readings to 2 mrad/h. The area is
22 posted with radiation warning signs.

23 One CZ is has been identified along the 200-W-88-PL Pipeline between the 221-T Canyon
24 Building and the 207-T Retention Basin. The CZ has an area of approximately 56 m2 (600 ft2 )
25 In the area of this CZ, the pipeline consists of 61 cm (24-in.)-diameter vitrified clay. Depth of
26 the pipeline below ground surface is uncertain. Although tumbleweeds have been known to
27 grow in this CZ, WIDS indicates that no radiological survey data could be found to describe the
28 conditions inside the posted area or when it was posted. The zone is adjacent to a manhole
29 associated with the pipeline and is posted with an Underground Radioactive Material Area sign.

30 3.4.2.1.2 Characterization Information for Bin 3 Chemical-Sewer-Waste Pipelines

31 One pipeline in the Chemical-Sewer Waste bin has associated CZs along its length that are
32 known to be caused by leaks. Three CZs are located along the 200-E-188-PL Pipeline that
33 extends from B Plant to the 216-B-2 Ditches and the 216-B-63 Ditch. The pipeline consists of
34 38 cm (15-in.)-diameter vitrified clay. The burial depth to the bottom of the pipeline varies
35 along its length and is estimated to range from approximately 0.6 to 6 m (2 to 6.5 ft). All three
36 CZs are surface stabilized and posted as Underground Radioactive Material Areas. The
37 maximum surface radiological survey count for these CZs was 1,200 c/min beta/gamma in
38 August 2000, obtained for a tumbleweed fragment (Radiation Survey Report SS255613, Survey
39 of Transfer Line Northeast of B Plant to 207-B).

40 According to RHO-CD- 1010, B Plant Chemical Sewer System Upgrade, and WHC-EP-0342,
41 Addendum 6, B Plant Chemical Sewer Stream-Specific Report, pipeline leakage was
42 documented in the 1970s and 1980s related to the 200-E-188-PL Pipeline and associated lines.
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1 The leakage was discovered while excavating in the area. Based on subsequent leak testing, it
2 was estimated that approximately 1.1 million lJday (300,000 gal/day) may have been leaking
3 into the soil. The releases were assumed to be occurring primarily along the feeder and collector
4 pipelines. Major portions of chemical-sewer-system pipelines were relined in 1985.

5 3.4.2.1.3 Characterization Information for Bin 5 Tank/Scavenged-Waste Pipelines

6 Two pipelines in the Tank/Scavenged-Waste bin have associated unplanned releases or CZs
7 along them that are suspected to be caused by leaks.

8 Two CZs are located along bends near the north end of the 200-E- 114-PL Pipeline. This line
9 extends from the BY Tank Farm to the BC Cribs and Trenches Area and to the 216-B-51 French

10 Drain. In the area of the CZs, two 10 cm (4-in.)-diameter steel pipes comprise the line. The
11 depth from ground surface to the bottom of the pipe is approximately 0.6 to 0.9 m (2 to 3 ft).
12 The larger CZ is approximately 420 m2 (4,500 ft2 ) and is located near the connection from the
13 main line to the 216-B-51 French Drain. The second CZ is at the next bend to the south along
14 the line and is approximately 260 m2 (2,800 ft2 ) in area. The maximum radiological survey
15 count for these two zones was 8,050 c/min beta/gamma in October 2000, obtained for a
16 tumbleweed (Radiation Survey Reports SS253960, Survey of B Plant Transfer Line; SS256142,
17 Vegetation Growth in Posted CA Associated with UPR-200-E-144). A later survey in May 2002
18 reported 72,500 c/min from an area in the second CZ (Radiation Survey Report SS261107,
19 Assessment Survey in a Posted CA South of 1 2 'h Street). Both CZs are surface stabilized and
20 posted as Underground Radioactive Material Areas.

21 Another CZ (UPR-200-E-7) is located along the 200-E-195-PL Pipeline that extends from
22 B Plant to the 216-B-9 Crib. WIDS indicates that this CZ was created when leakage in the
23 pipeline led to a cave-in in 1954. The pipeline consists of 9 cm (3.5-in.)-diameter stainless steel.
24 Depth of burial to the bottom of the pipe ranges from approximately 0.8 to 1.4 m (2.7 to
25 4.7 ft) bgs. An estimated 19,000 L (5,000 gal) of liquid leaked into the soil. The maximum
26 surface dose rate observed was 1.7 rad/h within a 2.8 m2 (30 ft2) area. While the cave-in was
27 filled in and once was marked, its exact location no longer can be determined, according to
28 WIDS.

29 3.4.2.2 Characterization Information for Bin 6 Tank Farm Waste-Transfer Pipelines

30 Pipeline failures both outside and inside of the tank farms have resulted in the release of
31 high-activity waste streams into the soil. Many of these failures in the 200-IS-I OU were
32 reported in the period from 1945 through 1950, when direct-buried pipelines were used to
33 transfer tank-farm waste. In most cases, the site was stabilized with gravel, asphalt, or shotcrete
34 cover, and little characterization was undertaken.

35 While there is little history of pipeline sampling and analysis, known releases of liquid wastes
36 from pipelines and appurtenances are documented through unplanned-release reports. Each
37 unplanned release has a formal report associated with it that is retrievable from WIDS. This
38 electronic database can be accessed over the Internet.

39 The unplanned-release descriptions indicate that ground subsidence usually occurred over
40 a failed line and that liquids were observed pooling or moving over the ground surface. With the
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1 conversion to encasing transfer pipelines in covered concrete troughs, leaks to the soil column
2 became less common. This design collected any liquid releases inside the encasement and
3 drained the liquid to a downgradient diversion box and catch tank.

4 A review of the WIDS database for 200-IS-I OU unplanned releases associated with tank farms
5 indicates that although extensive surface contamination has occurred, with the exception of a few
6 unplanned releases (located inside the C and B-BX-BY Tank Farms and not associated with
7 200-IS-1 OU), the volume of waste that has been released from the 200-IS-1 OU tank farm
8 pipelines is a small fraction of the total volume of releases that have occurred in the tank farm
9 system.

10 In a few cases, follow-up site-characterization activities of unplanned releases were conducted
11 and provide some idea of contamination and waste distribution. In addition, a few pipelines have
12 been studied as part of the RI process in other OUs. Other than the information presented in the
13 WIDS database and a few select studies, there has been little effort to further characterize
14 unplanned releases or to understand pipeline contamination and releases.

15 The following is a summary of unplanned releases that have had characterization work to better
16 define the nature and extent of pipeline releases.

17 . UPR-200-E-86 represents a 1969 pipeline leak assumed to be associated with a joint in
18 the pipeline. Drilling in 1970 (ARH- 1945, B Plant Ion Exchange Feed Line Leak) was
19 conducted to determine the nature and extent of contaminant distribution following
20 failure of a high-activity waste line. In 1971 and 1972, 14 shallow wells were drilled to
21 assess the soils adjacent to and beneath UPR-200-E-86. Contamination was reported for
22 three of these wells according to Metz, 1972, "PSS Line Leak (Line No. 812)," and
23 RHO-CD-673. Elevated readings for cesium in the soil were reported from 0.3 to 5.5 m
24 (1 to 18 ft) bgs. One of the wells was terminated at 1.8 m (6 ft), because the driller
25 encountered radiation. The leak was approximately 66,000 L (17,000 gal), containing
26 25,000 Ci of Cs- 137 and contaminating approximately 36 m3 (1,300 ft ) of soil. The
27 1972 study to define the extent of contamination found no contamination below 6 m
28 (20 ft). The site is marked by concrete AC-540 marker posts at each corner. The WIDS
29 database states that the surface has been covered with grout and is posted with
30 Underground Radioactive Material Area signs.

31 The unplanned releases have been identified that are associated with encased pipelines but that
32 seem to result from root penetration into the encasement (UPR-600-20) or from test or swab
33 risers.

34 . Characterization activities were conducted around the 241 -EW- 151 Vent Station in 1988
35 when a routine quarterly survey detected contamination outside of an established
36 contamination zone (80322-88-090, "Surface Contamination Investigation Report,
37 Cross-Country Waste Transfer Line"). Laboratory analyses revealed 1,000 to
38 230,000 pCi/g of Cs-137, while field instruments indicated 100 to 27,000 pCi/g of Sr-90
39 in soil samples. Sagebrush samples contained 32 to 53 pCi/g of Cs-137 and 2,700 to
40 37,000 pCi/g of Sr-90. A drilling program was undertaken to determine if the
41 encasement had leaked. Field investigations included two auger borings at each of four
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1 selected sites. One of the boring pairs was drilled along the centerline to the top of the
2 encasement. A second hole was offset to miss the encasement and was drilled to a depth
3 below the encasement. Continuous split-spoon soil samples were taken and analyzed for
4 radionuclides, but none were found. It was concluded that the encasement had not
5 leaked, and that the roots of sagebrush growing next to the encasement had penetrated to
6 the interior of the encasement.

7 3.4.2.3 Characterization Information for Other Pipelines

8 Other pipelines that were not included within the bin structure being used in this work plan have
9 had investigations conducted. In particular, there are pipelines being addressed as part of the

10 200-UW- 1 OU that have had previous characterization activities conducted. UPR-200-W- 163
11 was identified in 1995 as a zone of contaminated vegetation growing along the vitrified clay
12 pipeline connecting the 221-U Plant to the 216-U-8 Crib. Characterization activities above and
13 next to the pipeline were undertaken as part of the 200-UP-2 OU. The field investigation was
14 conducted in conjunction with the 200-UP-2 OU limited field investigation (DOE/RL-95-13) and
15 examined the surface-soil contamination and uptake of radionuclides and metals by vegetation at
16 the 216-U-8 Crib. As part of the limited field investigation, an integrity investigation was
17 conducted to determine the potential for the vitrified clay pipeline to have leaked, causing the
18 soil contamination. The investigation consisted of surveying sections of pipeline with an in-line
19 video camera and collecting 23 surface and near-surface soil samples to depths of 2 to 4 m (7 to
20 12 ft) (these depths represent the approximate location of the top of the pipeline). The samples
21 were collected between Beloit Avenue and the 216-U-8 Crib. The pipeline-integrity
22 investigation showed that in the vitrified-clay section of the pipeline many of the joints were
23 dislodged, allowing silty, sandy material to enter the pipeline. The degree of dislodgment varied
24 from minor to very serious. The stainless-steel sections of the pipe were shown to be in excellent
25 condition and the joints were sound. Surface-soil samples collected during the pipeline
26 investigation typically showed background levels of activity for analyzed-for constituents. The
27 highest levels of contamination were detected in the subsurface near the vitrified clay pipeline.
28 However, many constituents were distributed throughout the 4 m (12-ft) depth being
29 investigated. The data also indicated that minor lateral spreading had occurred (no more than
30 1 to 2 m [3 to 5 ft]). The maximum concentrations detected were Am-241, 426 pCi/g; Cs-137,31 49,100 pCi/g; Pu-239/240, 70.6 pCi/g; and Sr-90, 1,380 pCi/g. The highest strontium activity
32 was detected in a vegetation sample.

33 To date only one pipeline has been removed within the Central Plateau industrial area under
34 CERCLA authority. This action involved removing approximately 305 linear m (1,000 ft) of
35 15 cm (6-in.) vitrified clay pipe that comprises the 200-W-42 Pipeline. This pipeline carried
36 process waste (Bin 1 waste stream) from the facility to the disposal cribs. The excavation of the
37 pipeline was performed in two phases. Phase I included removal of the line from the
38 216-U-12 Crib to the 216-U-8 Crib. In Phase 2, excavation proceeded from the 216-U-8 Crib to
39 the 221-U Building. The removal of the 200-W-42 Pipeline commenced in January 2006 and
40 stopped in September 2006. Results of the pipeline removal action included the following.

41 * Little to no contamination was encountered during Phase 1. Contaminants detected
42 included Cs-137 and uranium metal.

3-19



DOE/RL-2002-14 REV 1

1 0 Heavily contaminated areas from the 216-U-8 Crib to south of 16th Street were
2 encountered in Phase 2.

3 . Minor areas of contamination were encountered from north of 16 Street to the U Plant
4 termination point.

5 * One area along the pipeline showed extensive lateral contamination, with cesium,
6 uranium, and nitrate being the major constituents present.

7 * It was determined that sloping the excavation has two benefits. First, it allows personnel
8 access, if needed, and second, it minimizes side-slope sloughing.

9 . It was concluded that sampling should be performed as the project progresses.

10 Experience gained during this removal action will be used in the field planning for Phase 1 of the
11 200-IS-I OU field work.

12 3.4.3 Historical Sampling and Analysis for Pipeline
13 Appurtenances

14 The following sections summarize the historical characterization data that have been identified
15 for pipeline-system appurtenances. Information for those appurtenances associated with
16 process-facilities pipeline systems and data obtained for the tank-farm waste-transfer pipelines
17 are differentiated and provided in separate sections.

18 3.4.3.1 Characterization Information for Process-Facility Pipeline-System Appurtenances

19 Historical sampling and analytical data for the process-facility pipeline-system appurtenances are
20 limited. No prior sampling and analysis results were identified for appurtenances associated with
21 three of the facilities-pipeline waste-stream bins: Bin 3, Chemical-Sewer Waste; Bin 4
22 Miscellaneous Waste; and Bin 5, Tank/Scavenged Waste (see Appendix D, Table D-1).

23 Characterization activities performed for Bin 1, Process Condensate, Process Waste, and
24 Chemical-Laboratory Waste, waste-stream appurtenances consist of an evaluation conducted at
25 the 200-W-59 Diversion Box in 1976. This structure directed the flow of process waste via the
26 241-Z-361 Settling Tank to the 216-Z-12 Crib. Four shallow wells (299-W-18-151,
27 299-W-18-154, 299-W-18-155, and 299-W-18-156) were drilled in 1976 between the
28 216-Z-12 Crib and the 200-W-59 Diversion Box to evaluate the near-surface soils. All of the
29 wells showed plutonium contamination activity at approximately 5 m. The source of the
30 contamination is thought to be unsealed joints of vitrified clay pipeline that extend from the
31 south side of the diversion box to the crib. RHO-ST-21, Report on Plutonium Mining Activities
32 at 216-Z-9 Enclosed Trench, states that engineering drawings did not specify seals to be used for
33 the butted vitrified clay pipeline connections between the diversion box and the crib. The report
34 also indicates that the vitrified clay pipeline sections were 3 m (10 ft) long. The log for
35 well 299-W18-156 reported contamination at 5.3 to 5.5 m (17.5 to 18 ft) bgs. This well is
36 approximately 3.7 m (12 ft) to the west of the 200-W-59 Diversion Box and is the closest of the
37 four wells drilled.
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1 Available information for Bin 2, Steam Condensate and Cooling Water, waste-stream
2 appurtenances was obtained from DOE/RL-2003-1 1, Remedial Investigationfor the
3 200-CW-5 U Pond/Z Ditches Cooling Water Group, the 200-CW-2 S Pond and Ditches Cooling
4 Water Group, the 200-CW-4 TPond and Ditches Cooling Water Group, and the 200-CS-1 Steam
5 Condensate Group Operable Units. Interior sampling and analysis was performed for two
6 pipelines that emptied into the Z Ditches, one pipeline from the 231 -Z Plutonium Isolation
7 Facility (200-W-125-PL Pipeline) and the other from the 234-5 Plutonium Finishing Plant (no
8 WIDS pipeline site code defined at this time). As part of the investigation, in situ gamma
9 measurements and smear samples were collected. The gamma measurements were collected by

10 lowering a sodium-iodide gamma detector within 15 cm (6 in.) of the bottom of the selected
I 1 manholes. The smear samples were obtained by affixing two smear pads on either side of a foam
12 paintbrush that was attached to the end of an extendable metal pole. Swipes were made in both
13 directions across the bottom of the pipe and manhole. The condition of each pipe was
14 documented with a video camera. Air sampling and volatile-organic-compound and radiation
15 monitoring were performed for the entire length of the investigation.

16 The smear samples were analyzed for 17 radionuclides. In both instances, 14 radionuclides were
17 undetected. For the pipeline from the 231 -Z Plutonium Isolation Facility to the Z Ditches,
18 23.5 pCi of Pu-238, 1,210 pCi of Pu-239, and 226 and 813 pCi of Am-241 were detected. For
19 the pipeline from the 234-5 Plutonium Finishing Plant to the Z Ditches, 2.45 pCi of Pu-238,
20 94.6 pCi of Pu-239, and 19.5 and 23.5 pCi of Am-241 were detected.

21 3.4.3.2 Characterization Information for Tank-Farm Pipeline Appurtenances

22 Diversion boxes and catch tanks also are associated with a number of unplanned releases.
23 Significant opportunities exist for releases at these sites because of the operations required to
24 change routings inside the box. Most of the unplanned releases actually are releases that occur
25 when cover blocks are removed, which exposes the interior to winds and the atmosphere. Speck
26 contamination is blown out and deposited on the ground surface. In some cases, equipment
27 removed from a diversion box or catch tank spreads contamination to the ground. In a few cases,
28 a failed jumper or misrouting of a jumper has flooded a diversion box or catch tank and resulted
29 in a spill to the ground surface. In at least one instance a pipeline connection at the exterior of a
30 diversion box failed (UPR-200-W-1 13), resulting in a spill to the subsurface. Several catch tanks
31 have been replaced because of unspecified failures. As with pipeline releases, there has been
32 limited characterization of unplanned releases associated with tank-farm appurtenances. The
33 available information concerning those unplanned releases that have been identified and
34 associated with tank farm diversion boxes and catch tanks is presented in Appendix D
35 (Table D-2).

36 3.4.4 Conceptual Contaminant-Distribution Models
37 for Pipelines and Appurtenances

38 Information pertaining to contaminant sources, release mechanisms, and transport media was
39 considered during development of the conceptual contaminant-distribution models for pipelines
40 and appurtenances. A conceptual contaminant-distribution model for encased and single-buried
41 pipelines is provided in Figure 3-2. The conceptual contaminant distribution model for a
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I waste-transfer diversion box and catch tank is provided in Figure 3-3. These models will support
I an evaluation of the potential risk to human health and the environment. The conceptual
3 exposure-pathway model that indicates potential exposure routes and receptors is included with
4 the discussion concerning potential impacts to human health and the environment in Section 3.6.
5

6 Figure 3-2. Conceptual Contarminant-Distribution Model for Buried Process-Waste Pipelines.
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Figure 3-3. Conceptual Contaminant-Distribution Model for a Diversion Box and Catch Tank.
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1 The following assumptions are included with the conceptual contaminant-distribution models for
2 the process-waste pipelines and appurtenances.

3 0 Residual waste material inside pipelines and appurtenances, if present, may occur as
4 scale, corrosion products, sludge, and/or sediment. Residual levels of contamination are5 expected to be related to the waste-stream characteristics and pipeline materials. Pipeline6 materials such as vitrified clay may have more readily sorbed waste-stream constituents.

7 0 The major COPCs are the radionuclides Cs-137, Sr-90, Pu-239/240, Tc-99, and tritium,8 and the nonradionuclides nitrate and uranium metal.

9 0 Contaminants such as Cs-137, Sr-90, and the plutonium isotopes have high distribution
10 coefficients (Kjs) and therefore normally sorb strongly onto shallow-zone Hanford Site11 sediments. These less mobile contaminants should be detected near points of release in12 the vadose zone. Contaminants with low Kd values (e.g., nitrate, Tc-99, and tritium) are13 not readily adsorbed on soil particles and migrate to greater depth within the vadose zone.

14 a Both vertical migration and lateral spreading of liquids and contaminants may have15 occurred into surrounding soil at release points. The extent of migration or spreading16 will be dependent on a number of factors, including volume of liquid released and local17 hydrogeologic conditions.

18 0 Mobile contaminants may or may not have reached groundwater. The volume of19 contaminated liquid that may have been released at points of leakage generally is20 unknown. For pipelines and appurtenances where inadvertent liquid releases to the21 surrounding soil have occurred, the contaminant distribution may be limited to the22 shallow-zone soil interval (i.e., the interval from the ground surface to a depth of 4.6 m23 [15 ft]) and could extend to a deeper depth. Liquid releases at pipeline-failure locations
24 may display simple or complex concentration distributions within the impacted soil area,25 depending on the characteristics of the waste stream and physical composition and26 chemistry of the soil.

27 3.4.5 CX Tank System

28 Information is presented here that was compiled relating to sources of the waste managed in the29 CX Tanks, volume of waste managed, and available sampling and analyses results indicating30 contaminant distribution outside the tanks. Historical sampling results for the waste contained in31 the tanks is presented here and also summarized in Table 2-2.

32 3.4.5.1 241-CX-70 Storage Tank Sources of Waste Contributions

33 The 201-C Process Building, A cell, was reported as discharging waste to the
34 241-CX-70 Storage Tank. According to HW-31373, PUREX Chemical Flowsheet HW
35 Number 3 Chemical Development Unit Separations Technology Subsection Technical Sec36 Engineering Department, Figure 2, and Hanford Site drawings (i.e., H-2-4093, Hot Semiworks37 Process Piping Plan A Cell; H-2-4105, Hot Semiworks Engineering Flow Sketch; and H-2-4335,38 Hot Semiworks Waste Line Bldg 201-C to TK-70), the following equipment discharged waste
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I from A cell to the 241-CX-70 Storage Tank: steam transfer jets and piping that connected the
2 scrubber, oxidizer, dissolver, feed makeup, waste-receiver tanks, and waste-concentrator
3 centrifuge.

4 3.4.5.1.1 Volume of Waste Managed

5 According to HW-52860, Standby Status Report Hot Semiworks Facility, the total estimated
6 effluent volume received was 95,000 L (25,000 gal) of non-neutralized REDOX process waste.
7 However, in May 1974, the material-level measurements indicated that 4.3 m (14 ft) of liquid
8 and sludge remained in the tank (AR00227, "Disposition and Isolation of Tanks 270-E- 1,
9 270-W, 241-CX-70, 241-CX-71, and 241-CX-72"). Based on the 1974 material level reported,

10 the 241-CX-70 Storage Tank contained approximately 11,000 L (2,900 gal) more volume than it
11 reportedly received in 1957, for a total of 106,000 L (28,000 gal).

12 3.4.5.1.2 Historical Sampling and Analysis

13 Limited information is available to evaluate the nature and extent of potential contamination in
14 the soil surrounding the 241 -CX-70 Storage Tank. No information was identified regarding soil
15 samples or radiological surveys for the vadose zone in the CX Tank area. Whether liquid might
16 have been released into the soil column is unknown, but comparing liquid-level data in the tank
17 from July 1974 to the data from a later date (not specified) indicated that the tank had not leaked.

18 The 241-CX-70 Storage Tank was designed and constructed specifically for storing high-level
19 process waste in support of the Hot Semiworks processes. In April 1976, analysis of the
20 remaining sludge in the 241-CX-70 Storage Tank reported that fission products totaled
21 approximately 4,300 Ci of Sr-90, 870 Ci of Cs-137, and 3.4 Ci transuranic content
22 (SD-WM-SAR-003, Safety Analysis Report for the Decontamination and Decommissioning of
23 the Strontium Semiworks Complex).

24 Sludge-removal activities began in the summer of 1987 with the construction of a sluicing/
25 pumping system. Grab samples collected on August 17, 1988, showed alpha readings ranging
26 from 390 to 690 nCi/g of filtered solids. The transuranic content of the sludge was
27 approximately 50 nCi/g, with a pH of 13 in the liquid phase. Halogenated hydrocarbons were
28 recorded at 0.0009 wt%. In addition, as reported in 12712-PCL88-019, Analysis of Sludge
29 Samplesfrom Hot Semiworks Tank CX-70, qualitative identification classified the organics as
30 aliphatic amines or possibly aliphatic alcohol. The waste was removed later, and the tank is now
31 empty.

32 The groundwater gradient is indeterminate in most of the 200 East Area (see Figure 2-3),
33 including the region surrounding the 241-CX-70 Storage Tank. Well 299-E27-5, located
34 approximately 77 m (253 ft) east of the 241 -CX-70 Storage Tank, reported a depth to
35 groundwater for March 2002 at 87 m (284 ft) bgs. The status of groundwater contamination near
36 the 241-CX-70 Storage Tank is illustrated in Figure 3-1 (tank is not shown on figure).
37 A groundwater plume containing 1-129 at concentrations exceeding groundwater protection
38 standards occupies a large portion of the 200 East Area and encompasses the waste site.
39 Groundwater wells in the immediate area are sparse and provide limited analytical information.
40 No historical analytical information is available for the nearest well, 299-E27-133 (see
41 Figure 2-7), located 22 m (72 ft) from the tank. The 2004 groundwater-sampling records for
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1 well 299-E24-8, located 63 m (210 ft) from the 241-CX-70 Storage Tank, reported 2.28 pCi/L
2 gross alpha and 14.8 pCi/L gross beta.

3 3.4.5.2 241-CX-71 Neutralization Tank Sources of Waste Contributions

4 The 201-C Process Building hot shop routed condensate, coil, and condenser cooling waters
5 containing low-level radioactivity waste from the hot sinks to the 241-CX-71 Neutralization
6 Tank before discharging the waste to the 216-C-I and 216-C-5 Cribs, according to
7 WHC-SD-DD-TI-040, Tank 241-CX-72 Preliminary Waste Characterization, and Hanford Site
8 Drawings H-2-4010, Strontium Semiworks & Vicinity Outside Lines Key Map; H-2-4420, Plot
9 Plan Hot Semiworks Waste Self-Concentrator; and H-2-4535, Site Plan & Underground Piping

10 Strontium Facilities, Hot Semiworks.

11 3.4.5.2.1 Volume of Waste Managed

12 The total estimated effluent volume received was approximately 33 million L (8.8 Mgal) of
13 waste (AR00227).

14 3.4.5.2.2 Historical Sampling and Analysis

15 Limited information is available to evaluate the nature and extent of potential contamination in
16 soil surrounding the 241-CX-71 Neutralization Tank. No information was available regarding
17 soil samples or radiological surveys in the vadose zone in the CX Tank area. No leaks from the
18 tank or connecting piping have been documented.

19 The 241-CX-71 Neutralization Tank was designed and constructed for the neutralization of
20 acidic low-level radioactive waste. This stainless-steel tank was in operation for less than
21 3 years. Approximately "8.8 million gallons" of decontamination wastes may have passed
22 through the tank (WHC, 1990, 201-C Strontium Semiworks Project Rebaseline, UE-003-90).
23 As reported in WHC-SD-DD-SAD-001, Safety Evaluation for Interim Waste Management
24 Activities in Tank 241-CX-70, Tank 241-CX-71, and Tank 241-CX-72, it is estimated that waste
25 discharged to the 241 -CX-71 Neutralization Tank contained 2.46 x 10-' g/L of plutonium;
26 43,000 nCi/L of Sr-89/90; and 1,600 nCi/L of Cs-137. Several estimates have been made
27 concerning the radionuclide inventory retained in the tank and the values have varied widely.
28 The maximum inventory estimated included 6 Ci of plutonium and 6,000 Ci beta (BHI-01 173).

29 During October 1990, gas, liquid, and sludge samples were collected from the
30 241-CX-71 Neutralization Tank. Extremely low concentrations of methyl ethyl ketone,
31 xylene, and toluene ranging from 7 to 54 ppb were measured. Cyanide was measured in the
32 sludge at 21 ppm.

33 The groundwater gradient is indeterminate in most of the 200 East Area (see Figure 2-10),
34 including the region surrounding the 241-CX-71 Neutralization Tank. Well 299-E27-5, located
35 approximately 95 m (311 ft) east of the 241 -CX-71 Neutralization Tank, reported groundwater
36 depth for March 2002 at 87 m (284 ft) bgs. The status of groundwater contamination near the
37 241-CX-71 Neutralization Tank is illustrated in Figure 3-1 (tank is not shown on figure). A
38 groundwater plume containing 1-129 that exceeds groundwater-protection standards occupies a
39 large portion of the 200 East Area and encompasses the waste site. Groundwater wells in the
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1 area are sparse and provide limited analytical information. No analytical information is
2 available for the nearest well, 299-E27-133, located approximately 10 m (33 ft) from the
3 241-CX-71 Neutralization Tank (Figure 2-3). Well 299-E24-8, located 62 m (203 ft) from the
4 tank, reported 2.28 pCi/L gross alpha and 14.8 pCi/L gross beta for samples collected in 2004.

5 3.4.5.3 241-CX-72 Storage Tank Sources of Waste Contributions

6 According to WHC-SD-DD-TI-040 and Hanford Site Drawings H-2-4093, H-2-4420, and
7 H-2-4535, only the A and C cells in the 201-C Process Building discharged waste to the
8 241-CX-72 Storage Tank. According to WHC-SD-CP-TI-148, the tank also may have been used
9 for fluids from the decontamination of the Hot Semiworks after separations projects.

10 Investigations of bumping phenomena were conducted in the tank (WHC-SD-CP-TI-148).

11 3.4.5.3.1 Volume of Waste Managed

12 According to HW-52860, the estimated effluent volume received was 8,700 L (2,300 gal) of
13 liquid waste.

14 3.4.5.3.2 Historical Sampling and Analysis

15 Limited information is available to evaluate the nature and extent of potential contamination in
16 the soil surrounding the 241 -CX-72 Storage Tank. No information was identified regarding soil
17 samples or radiological surveys for the vadose zone in the area of the tank. Whether any effluent
18 has leaked from the tank to the soil column is unknown, but the probability of contamination
19 spread from this site is estimated to be zero to very low. The assumption that contaminant
20 distribution outside the tank would be none to limited is consistent with the fact that the tank has
21 double-wall construction (refer to Figure 2-10), only a relatively small volume of liquid waste
22 originally was present in the tank for a short period of time, and the waste that was handled
23 consisted of radionuclides that have low mobility in the soil. The tank received only 8,700 L
24 (2,300 gal) of liquid waste (HW-52860) during its one year in use. Material-level measurements
25 indicated that 188.0 cm (74 in.) of sludge and 2.5 cm (1 in.) of liquid were present in the tank in
26 July 1974, and 193.0 cm (76 in.) of sludge and 2.5 cm (1 in.) of liquid were present in
27 November 1974.

28 The 241-CX-72 Storage Tank was designed and constructed specifically for the concentration
29 and terminal storage of waste from the pilot PUREX Plant studies. In the 1974 letter AR00227,
30 sampling results for a clear, light-brown solution with a pH of 9.5 and a trace of solids were
31 reported as follows:

32 0 Total plutonium: 1.13 x 10-8 g/gal
33 0 Total uranium: 2.43 x 10- g/gal
34 0 Sr-89/90: 4.33 mCi/g
35 . Cs-137: analysis performed, but not detected.

36 In 1989, nondestructive assays were performed to evaluate the radiological content of the
37 241-CX-72 Storage Tank. Three smears were collected from an agitator rod that was
38 inadvertently removed from the tank. WHC-SD-CP-TI-148 reported alpha activity between
39 2,000 and 8,000 d/min, gamma activity between 2.64 x 103 and 5.81 x 103 pCi, and a
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1 beta-to-gamma ratio of 25:1. The report concluded that the residual waste material contains
2 150 to 200 g of plutonium. WHC-SD-DD-TI-05 1, An Estimation of the Radionuclide Content of
3 Tank 241-CX-72, estimated that between 9,000 and 10,000 Ci of Cs-137 would be present, based
4 on data presented in WHC-SD-CP-TI-148. The sludge never was removed from the tank.

5 The groundwater gradient is indeterminate in most of the 200 East Area, including the region
6 surrounding the 241-CX-72 Storage Tank. Well 299-E27-5, located approximately 59 m (193 ft)
7 east of the 241-CX-72 Storage Tank, reported a depth to groundwater for March 2002 at 87 m
8 (284 ft) bgs. The status of groundwater contamination in the area of the 241-CX-72 Storage
9 Tank is illustrated in Figure 3-1 (tank is not shown). Reported groundwater concentrations of

10 I- 129 exceed groundwater-protection standards beneath the waste site. Groundwater wells in the
11 area are sparse and provide limited analytical information. No analytical information is available
12 for the nearest well, 299-E27-133, located approximately 43 m (141 ft) from the tank
13 (Figure 2-3). Groundwater sampling results at well 299-E24-8, located 86 m (282 ft) away,
14 showed 2.28 pCi/L gross alpha and 14.8 pCi/L gross beta in 2004.

15 3.4.5.4 Path Forward for Tanks 241-CX-70, 241-CX-71, and 241-CX-72

16 The 241-CX-70 Storage Tank and 241-CX-71 Neutralization Tank will be removed and clean
17 closed. Waste characteristics of the remaining residue in the 241-CX-72 Storage Tank needs to
18 be determined. A closure plan for the entire CX Tank System (241-CX-70, 241-CX-71, and
19 241-CX-72) will be submitted.

20 3.4.6 Hexone Storage and Treatment Facility

21 Information is presented here that was compiled relating to sources of the waste managed in the
22 276-S-141 and 276-S-142 Hexone Storage Tanks, the volume of waste managed, and available
23 sampling and analyses results indicating contaminant distribution outside the tanks.

24 3.4.6.1 276-S-141 Hexone Storage Tank Sources of Waste Contributions

25 Essentially pure hexone waste was transferred to the 276-S-141 Hexone Storage Tank from the
26 276-S Solvent Handling Facility (located to the south of the tank), as shown on Hanford Site
27 Drawing H-2-5304, 276 Organic-Solvent Make-Up Storage Piping. The tank also received
28 waste during decontamination of the REDOX Plant.

29 3.4.6.1.1 Volume of Waste Managed

30 The estimated volume of hexone received by the 276-S-141 Hexone Storage Tank was
31 606,000 L (160,000 gal). This estimate is based on CCN 100786, "276-S-141/142 Hexone
32 Storage Tank Sludge Sampling Results," which reported that 76,000 L (20,000 gal) of essentially
33 pure hexone was discharged annually to the 276-S-141 Hexone Storage Tank.
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1 3.4.6.1.2 Historical Sampling and Analysis

2 Limited information is available to evaluate the nature and extent of potential contamination in
3 soil surrounding the 276-S-141 Hexone Storage Tank. In April 1976, ARH-CD-639, Integrity of
4 Tanks 276-S-141 and 276-S-142, reported the integrity of the tank as good. The tank's average
5 wall thickness was 0.83 to 0.92 cm (0.327 to 0.363 in.). The only nearby location with reported
6 soil-sampling data is monitoring well 299-W22-86, which was installed and completed in 2006
7 and is located about 92 m (300 ft) west-northwest of the 276-S-141 Hexone Storage Tank.

8 The tank was constructed specifically to store clean hexone. The tank was sampled three times,
9 and the results were reported in ARH-CD-685, Characterization of the Contents of Organic

10 Waste Storage Tanks 276-S-141 and 276-S-142; WHC-SP-0350, Hexone Remediation
11 Demonstration Plan for Tanks 276-S-141 and 276-S-142; and BHI-01521, Evaluation of
12 Alternatives for the Interim Stabilization of the Hexone Tanks. The 1976 analytical work
13 characterized the material in the 276-S-141 and 276-S-142 Hexone Storage Tanks and included
14 preliminary distillation tests (ARH-CD-685). The 1988 work obtained fully representative
15 concentrations with the goal of determining a practical means for treating and disposing of the
16 waste (WHC-SP-0350). The results reported in BHI-01521 are discussed below. The sampling
17 results from these three activities are consistent with the operator-based knowledge of process
18 information.

19 The 1976 and 1988 sampling results indicated that the 276-S-141 Hexone Storage Tank
20 contained the following:

21 * Hexone: 98.4%
22 * Water: 1.6%
23 0 Total alpha: <31 pCi/L
24 * Total beta: 4,910 pCi/L
25 * 1-129: 5,460 pCi/L
26 0 Tritium: 7,470,000 pCi/L (estimate).

27 Pumpable liquids were removed from the tank in 1991, after which it contained approximately
28 950 L (250 gal) of residual tar-like sludge. The sludge was collected and analyzed in
29 March 2001. The principal chemical components of the sludge were NPH, TBP, iron oxide, and
30 hexone. The principal radionuclides were Am-141, plutonium isotopes, Sr-90, and Cs-137
31 (CCN 100786).

32 The direction of groundwater flow (see Figure 2-4) in the vicinity of the 276-S-141 Hexone
33 Storage Tank generally is west to east. Depth to water measured in May 2006 at the nearest
34 well (299-W22-86, see Figure 2-11) was 71.3 m (234 ft) bgs. The status of groundwater
35 contamination near the 276-S-141 Hexone Storage Tank is illustrated in Figure 3-1 (tank is
36 not shown). No contaminant plumes have been delineated beneath this waste site.
37 Groundwater-monitoring results for 2006 from well 299-W22-86, located about 92 m (302 ft)
38 west of the 276-S-141 Hexone Storage Tank, showed up to 2,000 pCi/L of Tc-99, 10,700 pCi/L
39 of tritium, and 1.39 pCi/g of U-238.

3-29



DOE/RL-2002-14 REV 1

1 3.4.6.2 276-S-142 Hexone Storage Tank Sources of Waste Contributions

2 According to Hanford Site Drawing H-2-5304, the 276-S-142 Hexone Storage Tank originally
3 was used to store reagent-grade hexone from the 276-S Solvent handling Facility, located to the
4 south of the tank. The tank also received waste during decontamination of the REDOX Plant.
5 The tank later was used to store NPH and TBP during a one-time separations activity involving
6 fuel from the Shippingport reactor (BHI-01018).

7 3.4.6.2.1 Volume of Waste Managed

8 The total estimated effluent volume received by the 276-S-142 Hexone Storage Tank was
9 980,000 L (256,000 gal) of mainly reagent-grade hexone. This volume is based on the

10 information in DOE/RL-96-82, Hanford Facility Dangerous Waste Closure Plan,
11 241-Z Treatment and Storage Tanks, which reported that 61,000 L (16,000 gal) of hexone waste
12 was discharged annually to the 276-S-142 Hexone Storage Tank.

13 3.4.6.2.2 Historical Sampling and Analysis

14 Limited information is available to evaluate the nature and extent of potential contamination in
15 soil surrounding the 276-S-142 Hexone Storage Tank. ARH-CD-639 stated that the integrity of
16 the tank is good. The tank's average wall thickness was 0.89 to 0.91 cm (0.350 to 0.357 in.).
17 The only nearby location with reported soil-sampling data is monitoring well 299-W22-86,
18 which was installed and completed in 2006 and is located about 92 m (300 ft) west-northwest of
19 the 276-S-142 Hexone Storage Tank.

20 The tank was designed and constructed specifically to store clean hexone. The tank contents
21 were sampled three times. The sampling results from these three activities are consistent with
22 the operator knowledge of process information. The 1976 analytical work characterized the
23 material in both tanks and included preliminary distillation tests (ARH-CD-685). The 1988
24 analytical work obtained fully representative concentrations, with the goal of determining a
25 practical means for treating and disposing of the waste (WHC-SP-0350). Results reported in
26 BHI-01521 are presented below.

71 The 17U and 1980 samrpling UdLa dUidLteU hlt the 27 o-S-142. exone Storage Tank contained
28 the following:

29 - 7,600 L (2,000 gal) of water
30 * 53,000 L (14,000 gal) of the following mixture:
31 - 60% hexone
32 - 25.2% NPH
33 - 12.6% TBP and 1.7% water
34 - 380 L (100 gal) tarry sludge resting on the base of the tank.

35 The radionuclide inventory in the liquid media consisted of the following:

36 . Total alpha: 2,070,000 pCi/L
37 & Total beta: 871,000 pCi/L
38 - Iodine-129: 34,500 pCi/L
39 * Tritium: 3,162,000 pCi/L (estimated).
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1 After the pumpable liquids were removed from the tank in 1991, it contained approximately
2 950 L (250 gal) of residual, tar-like sludge. The sludge was collected and analyzed in
3 March 2001. The principal chemical components of the sludge were NPH, TBP, iron oxide, and
4 hexone. The principal radionuclides were Am- 141, plutonium isotopes, Sr-90, and Cs- 137
5 (CCN 100786).

6 The direction of groundwater flow (see Figure 2-4) in the vicinity of the 276-S-142 Hexone
7 Storage Tank generally is west to east. Depth to water measured in May 2006 at the nearest well
8 (299-W22-86, see Figure 2-11) was 71.3 m (234 ft) bgs. The status of groundwater
9 contamination near the 276-S-142 Hexone Storage Tank is illustrated in Figure 3-1 (tank is not

10 shown). No contaminant plumes have been delineated beneath this waste site. An upgradient
11 groundwater well, 299-W22-86, located about 92 m (302 ft) west-northwest of the
12 276-S-142 Hexone Storage Tank, was sampled in 2006 and reported up to 2,000 pCi/L of Tc-99,
13 10,700 pCi/L of tritium, and 1.39 pCi/g of U-238.

14 3.4.6.2.3 Combined Hexone Storage Tank Sampling

15 In March 2001, the 276-S-141 and 276-S-142 Hexone Storage Tanks were sampled, and the
16 samples were analyzed in accordance with DOE/RL-2000-73, Rev. 0, Sampling and Analysis
17 Plan for the 276-S-141/142 Hexone Tank Stabilization/Characterization Project. The sampling
18 event included deploying a video camera into the tanks through the 0.61 m (2-ft)-diameter riser
19 to visually survey the inside of the tank and guide the survey activities. Samples were collected
20 through the 0.61 m (2-ft)-diameter riser and the 10 cm (4-in.)-diameter risers of each tank.

21 The video survey showed that the volume of residual material in each tank was approximately
22 494 L (130 gal). No free liquid was observed in either tank. The sludge appeared to be
23 a uniform tar-like layer extending the length of the tank across the bottom with a dried, cracked
24 crust. The sludge depth appeared to be approximately equal to the 8.25 cm (3.25-in.) diameter of
25 the sample tool (beaker).

26 The video survey showed both tanks to be structurally sound. The internal surfaces of the tanks
27 appeared rusted, but had no apparent pits or voids. No evidence was present to suggest that
28 either tank had leaked; however, no soil samples were taken from around the tanks. More details
29 are provided in CCN 088368, "Hexone Tanks 276-S-141 and 142, VHS Videotape Notes."

30 Analytical results for the sludge samples from the 276-S-141 and 276-S-142 Hexone Storage
31 Tanks are presented in CCN 100786. CCN 100786, Table 2, contains results for sludge collected
32 from the 276-S-141 Hexone Storage Tank; Table 3 contains results for sludge collected from the
33 276-S-142 Hexone Storage Tank; and Table 4 summarizes the transuranic analytical results for
34 both tanks.

35 The sludge collected from the 276-S-141 and 276-S-142 Hexone Storage Tanks can be
36 characterized as a dark-colored, mildly acidic phosphate tar. The pH of the sludge samples
37 ranged from 3.2 to 4.8 (standard units). Sludge collected on the west ends of the tanks was less
38 viscous, with densities of 0.97 and 0.91 g/mL for the 276-S-141 and 276-S-142 Hexone Storage
39 Tanks, respectively. Sludge collected from the east ends of the tanks was more granular in
40 texture, with densities of 1.21 and 1.20 g/mL for the 276-S-141 and 276-S-142 Hexone Storage
41 Tanks, respectively. The pH of the sludge samples ranged from 3.2 to 4.8 (standard units). The
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I principal chemical components of the sludge are NPH, TBP, iron oxide, and hexone. The
2 principal radionuclides detected in the sludge samples are Am-141, plutonium isotopes, Sr-90,
3 and Cs-137. The sludge in the 276-S-142 Hexone Storage Tank contains approximately four
4 times the amount of radioactive material that is in the sludge in the 276-S-141 Hexone Storage
5 Tank. The estimated average amount of transuranic constituents in the 276-S-141 Tank sludge
6 was calculated to be 14.1 nCi/g. In the 276-S- 142 Tank sludge, transuranic constituents were
7 estimated to consist of 58.9 nCi/g.

8 3.4.6.2.4 Path Forward for the Hexone Storage Tanks

9 The closure plan prepared for the 276-S-141 and 276-S-142 Hexone Storage Tanks
10 (DOE/RL-92-40) will be amended (as needed) and used to complete the closure process for these
11 tanks. The tanks will be removed, and the surrounding soil will be sampled and analyzed as
12 described in DOE/RL-92-40 to verify RCRA clean closure and meet CERCLA site close-out
13 requirements.

14 3.5 RCRA TREATMENT, STORAGE, AND
15 DISPOSAL UNIT INTERIM-STATUS
16 GROUNDWATER MONITORING

17 Neither the CX Tank System nor the HSTF is involved in interim-status groundwater
18 monitoring. Pertaining to the tank-farm waste-transfer pipeline system, the EPA, Ecology, and
19 DOE agreed to implement a RCRA groundwater-monitoring system around the SST WMAs in
20 accordance with the Tri-Party Agreement (Ecology et al., 1989a) Milestone M-024 and M-045
21 series. RCRA groundwater-monitoring wells are located outside the WMA fencelines. The
22 wells are intended to monitor groundwater contamination attributable within the entire WMA,
23 but they not outside of these boundaries.

24 3.6 POTENTIAL IMPACTS TO HUMAN
25 HEALTH AND THE ENVIRONMENT

26 This section presents the conceptual exposure model developed to identify potential impacts to
27 human health and the environment from waste sites in the 200-IS-1 OU. Information pertaining
28 to contaminant sources, release mechanisms, transport media, exposure routes, and receptors is
29 discussed to develop a conceptual understanding of potential risks and exposure pathways.
30 Assumptions concerning potential receptors are based on current and anticipated future use of
31 land and groundwater. This information will be used to support an evaluation of potential human
32 health and environmental risk in the RI/FS to be prepared following the investigation.

33 3.6.1 Land and Groundwater Use

34 Current and anticipated future uses for land and groundwater in the areas where the 200-IS-1 OU
35 waste sites occur are discussed below. Land- and groundwater-use information is applied as
36 appropriate in conjunction with the identification of potential exposure routes and receptors.
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1 3.6.1.1 Current Land Use

2 Current land-use activities associated with the 200 Areas and the Central Plateau are industrial in
3 nature. The facilities located in the Central Plateau were built to process irradiated fuel from the
4 plutonium production reactors in the 100 Areas. Most of the facilities directly associated with
5 fuel reprocessing are inactive now and awaiting final disposition. The Plutonium Finishing Plant
6 has encapsulated plutonium and currently is storing it. Several waste management facilities
7 operate in the 200 Areas, including permanent waste-disposal facilities such as the
8 Environmental Restoration Disposal Facility, Low-Level (radioactive waste) Burial Grounds,
9 and a RCRA-permitted, mixed-waste trench. Construction of tank-waste treatment facilities in

10 the 200 Areas began in 2002, and the 200 East Area is the planned disposal location for the
11 vitrified low-activity tank wastes. Other Federal agencies, such as the U.S. Department of the
12 Navy, use the Hanford Site 200 East Area for disposal of TSD units. In addition, a commercial
13 low-level radioactive-waste disposal facility currently is operated by US Ecology, Inc., on a
14 100-acre tract of land at the southeast corner of the 200 East Area that is leased to the State of
15 Washington.

16 3.6.1.2 Anticipated Future Land Use

17 The reasonably anticipated future land use for the 200 Areas is continued industrial activities for
18 the foreseeable future. This land-use assumption is applied to the pathway and receptor
19 considerations in risk calculations for the waste sites.

20 3.6.1.3 Current Groundwater/Surface-Water Uses

21 Groundwater in the 200 Areas currently is contaminated and is not withdrawn for beneficial
22 uses. The Columbia River is the second largest river in the contiguous United States in terms of
23 total flow and is the dominant surface-water body on the Hanford Site. The Columbia River is
24 the principal source of drinking water for the Tri-Cities and the Hanford Site. Regionally, it also
25 is used extensively for irrigation and for recreation, which includes fishing, hunting, boating,
26 water skiing, diving, and swimming.

27 3.6.1.4 Potential Future Groundwater/Surface-Water Uses

28 Washington State cleanup regulations define groundwater as a "potential future source of
29 drinking water" based on yield, natural quality, and pumpability (WAC 173-340-720[2],
30 "Ground Water Cleanup Standards," "Potable Ground Water Defined"). Based on these
31 technical standards, groundwater underlying the 200 Areas may be considered a potential future
32 drinking-water source. In addition, groundwater underlying the 200 Areas is hydraulically
33 connected to groundwater systems that currently are used for drinking water and irrigation, and it
34 ultimately discharges to the Columbia River. In accordance with 40 CFR 300, "National Oil and
35 Hazardous Substances Pollution Contingency Plan," the goal is to restore the groundwater at the
36 Hanford Site to maximum beneficial uses, if practicable. The groundwater-protection remedial
37 action objective for the 200-IS-1 OU will be based on the WAC 173-340-720, "Ground Water
38 Cleanup Standards," and 40 CFR 141, "National Primary Drinking Water Regulations."

39 The first step in achieving surface water protection will be through protecting the groundwater
40 pathway. However, where surface water protection standards (including standards described in

3-33



DOE/RL-2002-14 REV 1

1 WAC 173-340-730, "Surface Water Cleanup Standards") are more stringent than the
2 groundwater standards, protection of the Columbia River will be achieved by meeting the surface
3 water standards at either a standard or conditional point of compliance for groundwater, as
4 defined in WAC 173-340-720(8), "Ground Water Cleanup Standards," "Point of Compliance."
5 It is anticipated that current uses of the Columbia River will continue in the future.

6 3.6.2 Contaminant Sources and Release Mechanisms

7 The primary sources of contamination for the process-waste pipeline systems are liquid waste
8 releases to surrounding soils from tanks, lines, pits, diversion boxes, and associated structures.
9 The waste generally was released to the vadose zone through unplanned releases (e.g., leaks).

10 Releases to the environment from the primary contaminant sources have produced contaminated
11 surface soils and subsurface soils beneath waste sites. These are secondary sources that can
12 spread contaminants through the environment by infiltration, resuspension of contaminated soil,
13 volatilization, biotic uptake, leaching, and external radiation. During the periods when
14 unplanned releases to the environment occurred, the dominant mechanism of contaminant
15 transport was infiltration. After a liquid release from a structure ceased, the liquids continued to
16 move through the soil column for an undetermined period. Currently, the dominant mechanism
17 of contaminant transport through the vadose zone is from residual effluent moisture and natural
18 recharge.

19 3.6.3 Potential Receptors

20 Potential receptors (i.e., human and ecological) can be exposed to the affected media through
21 several exposure pathways, including the following:

22 . Ingestion of contaminated soils (including dust inhalation), sediments, or biota
23 . Inhalation of contaminant dusts, vapors, or gases
24 0 Dermal contact with contaminated soils
25 0 Direct exposure to external gamma radiation in site soils and sediments.
26 * Groundwater ingestion.

27 Potential human receptors include current and future Site workers and Site visitors
28 (i.e., occasional users). Under a restricted future-land-use scenario, site worker and visitor
29 exposure pathways primarily would involve incidental soil and sediment ingestion, inhalation of
30 contaminants, dermal contact with contaminated soils and sediments, and external gamma
31 radiation (Figure 3-4). Under an unrestricted future-land-use scenario, exposure pathways also
32 would include ingestion, inhalation, dermal contact, and external radiation from groundwater
33 (Figure 3-4). Potential ecological receptors include terrestrial plants and animals inhabiting the
34 site. Site biota exposures primarily would result from incidental soil and sediment ingestion,
35 plant uptake, ingestion of contaminated plants or animals (e.g., grazing or predation), dermal
36 contact with contaminated soils and sediments, and external gamma radiation.

37
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Figure 3-4. Conceptual Exposure-Pathway Model.
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1 3.6.4 Potential Impacts

2 Potential contaminant exposures and health impacts to humans depend largely on allowable land
3 uses. The land use inside the core zone selected by the DOE is industrial (exclusive). Outside
4 the core zone, the selected land use is conservation (mining). The DOE determined these
5 land-use designations through the National Environmental Policy Act 1969 process; the
6 designations are identified in DOE/EIS-0222-F, Final Hanford Comprehensive Land- Use Plan
7 Environmental Impact Statement, and documented in 64 FR 61615, "Record of Decision:
8 Hanford Comprehensive Land-Use Plan Environmental Impact Statement (HCP EIS)." Most of
9 the 200-IS-I OU is located in the core zone.

10 Ecological receptors have been identified, and potential impacts to those receptors have been
11 evaluated at waste sites in the 200 Areas (PNL-2253, Ecology of the 200 Area Plateau Waste
12 Management Environs: A Status Report; WHC-SD-EN-TI-216, Vegetation Communities
13 Associated with the 100-Area and 200-Area Facilities on the Hanford Site). The vegetation
14 cover on the Central Plateau is predominantly a rabbitbrush-cheatgrass and sagebrush-cheatgrass
15 association with incidence of herbaceous and annual species. Many areas are disturbed and
16 nonvegetated or sparsely vegetated with annuals and weedy species such as Russian thistle.
17 Potential ecological-contaminant exposures at the waste sites are minimized because of past
18 site-stabilization activities. DOE/RL-2001-54 presents a more recent evaluation of habitats on
19 the Central Plateau and provides a screening-level risk assessment, including an evaluation of
20 threatened and endangered and new-to-science species that may be associated with the Central
21 Plateau.

22 Existing characterization data and the proposed sampling and analysis activities (Phases 1 and 2)
23 are expected to be sufficient to address potential impacts to human health and the environment.
24 Results of the risk assessment will be presented in the RI report.

25 3.7 DEVELOPMENT OF CONTAMINANTS OF
26 CONCERN

27 As part of the DQO process completed for process-waste pipeline systems (D&D-30262), a
28 master list was prepared of all COPCs that could have been associated with the process-waste
29 pipeline systems. This unconstrained or master list of COPCs was developed based on
30 operational process information available for the facilities in the 200 Areas. This master list is
31 presented in the DQO summary report (D&D-30262). The master constituent list was reduced
32 by applying rationale to exclude those constituents that would not be needed for waste-site
33 characterization. The exclusion rationale is presented below. In addition, based on waste-stream
34 characteristics and the binning process developed in the DQO process, separate COPC lists were
35 prepared for facility process-waste-stream pipelines and the tank-farm process-waste transfer
36 lines. Although the waste streams share some common attributes and compositional similarities,
37 separate lists were developed because of the sufficient differences and are presented here.
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1 3.7.1 Use of Exclusion Rationale and Refinement of
2 the Contaminants of Potential Concern

3 The rationale used in the DQO summary report (D&D-30262) for the process waste pipeline
4 systems to exclude selected constituents from the comprehensive master COPC list is presented
5 below. The COPCs in the following categories were excluded from further consideration in
6 development of the COPC list proposed for characterization activities:

7 0 Short-lived radionuclides

8 0 Radionuclides that constitute less than 1 percent of the fission-product inventory, and for
9 which historical sampling indicates nondetection

10 a Naturally occurring isotopes that were not created as a result of Hanford Site operations

11 0 Constituents with atomic mass numbers greater than 242, which represent less than
12 1 percent of the actinide activities

13 a Progeny radionuclides that build insignificant activities within 50 years, and/or for which
14 parent/progeny relationships exist that permit progeny estimation

15 9 Chemicals that have no known carcinogenic or toxic effects

16 9 Constituents that have been diluted, neutralized, and/or decomposed by high volumes of
17 water discharged and/or the presence of acids and bases

18 0 Chemicals that are unlikely to be present in toxic or high concentrations because of
19 significant dilution during cooling water discharges

20 0 Chemicals that are not persistent in the environment.

21 Because of known differences in process waste-stream attributes, separate COPC lists were
22 developed for (1) the pipeline systems associated with those effluent wastes discharged from
23 facilities to liquid-disposal waste sites and (2) the pipelines that handled process wastes sent to,
24 transferred between, or transferred out of the tank farms. Comprehensive COPC lists were
25 developed for both the facilities and the tank-farm waste-transfer pipelines to accommodate the
26 diversity of waste-stream attributes associated with different stages of process operations. It was
27 recognized that further refinement of these COPCs may be appropriate as characterization data
28 become available. This project has elected to use general suite type analytical techniques, which
29 yield results on many metal and organic compounds, providing a cost-effective approach for
30 determining waste constituents.

31 3.7.2 List of Contaminants of Potential Concern for
32 Facilities Process-Waste Pipeline Systems

33 Numerous characterization investigations have been conducted to date to determine contaminant
34 levels at the process-waste disposal sites that received liquid effluent generated by the facilities
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1
2
3
4
5
6
7
8
9

10
11
12

Table 3-3. Facilities Process-Waste Pipeline Systems Contaminants of
Potential Concern. (2 Pages)

Americium-241 Niobium-94a
Carbon-14 Plutonium-238
Cesium- 137 Plutonium-239/240
Cobalt-60 Strontium-90
Europium-152 Technetium-99
Europium-154 Tritium
Europium-155 Uranium-233/234
Neptunium-237 Uranium-235/236
Nickel-63 Un um-2 s

Antimony Lead
Arsenic Mercury
Barium Nickel
Beryllium Selenium
Cadmium Silver
Chromium Uranium
Hexavalent Chromium Vanadium
Copper Zinc

Cyanide Nitrate/nitrite
Fluoride Sulfate

Chewical Cvustiwekts"-1at&leOrgauxs
Acetone Halogenated hydrocarbons
Acetonitrile Hexane
Benzene Methyl ethyl ketone
n-Butyl benzene Methyl isobutyl ketone (MIBK)
I-Butanol (n-butyl alcohol) Perchloroethylene
2-Butanone (MEK) Tetrahydrofuran
Carbon tetrachloride Toluene

3-38

in the Central Plateau. The DQO process was conducted in conjunction with each of these
waste-site investigations to determine the list of COPCs that would require analyses at these
waste sites. For development of the 200-UR-1 OU DQO summary report, the COPC lists that
had been prepared for the liquid-waste disposal sites were compiled, reviewed, and refined into
one comprehensive list. Because this comprehensive list encompasses the COPC evaluation
process conducted for the process waste-stream-based OUs, it was determined to be well suited
for use in evaluating process-waste pipeline systems. The pipeline systems have been in contact
with the same waste streams received by the disposal sites. This COPC list encompasses all
constituents that are considered the primary target analytes for the laboratory analysis needed to
characterize the facilities process-waste pipeline systems. Several additional analytes have been
included with the original list at the request of Ecology. The facilities process-waste pipeline
systems COPC list is presented in Table 3-3.
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Table 3-3. Facilities Process-Waste Pipeline Systems Contaminants of
Potential Concern. (2 Pages)

Chlorobenzene 1,1,1 Trichloroethane (TCA)
Cis- 1,2-dichloroethylene 1,_1,2 Trichloroethane

Cyclohexane Trans-_1,2-dichlorotheylene
1,1-dichloroethane Tetrachloroethylene (PCE)
1,2-dichloroethane Trichloroethylene (TCE)
1,1 -dichloroethylene Vinyl chloride
Dichloromethane (methylene chloride) Xylene
Ethylbenzene

-4 Ct - n- - he 's-5eieateO'ai

AMSCOb tributyl phosphate dilutant Normal paraffin hydrocarbon

Cyclohexanone Polyaromatic hydrocarbons

Diesel fuelc Paint thinner
Dodecane Phenol

Hydraulic fluids (greases) Polychlorinated biphenyls (and associated World
Health Organization congeners)'

Kerosene Shell E-2342 (naphthalene and paraffin)

Naphthylamine Soltrol-170 (Cl oH2 to C6 to H3; purified kerosene)

Dibutylphosphate* Tributyl phosphate and derivatives (mono, bi)

Monobutylphosphate* Formate*

Oxalate* Glycolate*
*Added to list as requested by the Washington State Department of Ecology (chelators or extractants used in

processes).
a Contaminant of potential concern applicable to Plutonium Finishing Plant area only.
b Allen Maintenance Supply Company Inc.
'Analyzed as total petroleum hydrocarbons-diesel range; other total petroleum hydrocarbon analyses will include

gasoline range.
dTrademarks and registered trademarks are the property of their respective owners. All product names mentioned

are listed for contaminant potential only; such listing does not imply ownership and does not constitute
endorsement.

e For polychlorinated biphenyls, 20 percent of analyses will include reporting congener concentrations. The
specific congeners designated for analysis are identified in Appendix A, Table A-7.

1 As presented in Chapter 2.0, waste-stream characteristics varied within and between facilities,
2 depending on the stage or phase of the extraction or recovery process. Waste streams were
3 generated as the result of both direct-process operations (i.e., plutonium and uranium extraction)
4 and indirect noncontact operations (i.e., steam condensate and cooling water). Therefore, not all

5 of the COPCs identified in this comprehensive list of constituents are assumed to occur in every

6 waste stream handled by the facilities process-waste pipeline systems. As analytical data
7 become available following the sampling and analysis of the pipeline systems, further refinement
8 of the COPC list may be appropriate. Use of the existing characterization data available for the
9 liquid-waste disposal-site soils, and newly obtained data for the associated pipelines, are seen as

10 a means of focusing or further refining the radionuclide and nonradionuclide analyte lists. With
11 the characterization of pipeline systems being performed using a phased approach, refinement of
12 the COPC list will be evaluated as appropriate, based on available data.
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1 3.7.3 List of Contaminants of Potential Concern for
2 Tank Farms Process-Waste Pipeline Systems

3 A separate DQO process has been completed that establishes the COPC list for residual process
4 waste remaining in the SST tank farms following waste retrieval (RPP-23403, Single-Shell Tank
5 Component Closure Data Quality Objectives). RPP-23403 was developed to ensure that
6 appropriate data would be collected to support the component closure activities for all SSTs and
7 to cover all sampling and analytical activities for that purpose. While RPP-23403 did not
8 address soil sampling and analysis or any characterization actions associated with ancillary
9 equipment, it did develop a comprehensive approach based on the use of analytical methods to

10 ensure that the wide range of constituents potentially present in SSTs would be addressed. The
11 approach used in RPP-23403 for identification of COPCs and determination of analytical
12 requirements was incorporated into the DQO process completed for the process waste-transfer
13 pipeline systems associated with the tank farms.

14 This strategy identifies specific or "primary" constituents (03-ED-009, "Hanford Facility
15 Dangerous Waste Part A Permit Application Form 3, Revision 8, for the Single-Shell Tank
16 (SST) System," Attachment: Hanford Facility Dangerous Waste Part A Permit Application
17 Form 3, Revision 8for the Single-Shell Tank System; and underlying hazardous constituents and
18 radionuclides from 10 CFR 61.55, "Licensing Requirements for Land Disposal of Radioactive
19 Waste," "Waste Classification") for analyses performed by selected analytical methods.
20 Development of this primary constituent list is correlative in purpose and use to the COPC list
21 that was prepared for the facilities process-waste pipeline systems. RPP-23403 also includes a
22 strategy for reporting secondary constituents. Primary radionuclide, inorganic, and organic
23 constituents identified for the tank-farm process-waste pipeline systems are presented in
24 Table 3-4. In addition, dioxin-like polychlorinated biphenyl congeners will be analyzed using
25 EPA Method 1668 (EPA/82 IR-00/002, Method 1668, Revision A: Chlorinated Biphenyl
26 Congeners in Water, Soil, Sediment and Tissue by HRGC/HRMS) on 20 percent of the samples
27 per the test described in Appendix A. Not all of these constituents are assumed to occur in every
28 waste stream handled by the tank-farm process-waste transfer pipelines. As analytical data
29 gathered through the sampling and analysis of tanks and pipelines become available, further
30 refinement of these analyte lists may be appropriate. Use of these characterization data as they
31 become available is seen as a possible means of focusing or further reducing these analyte lists.
32

Table 3-4. Tank-Farms Process-Waste Pipeline Systems Constituents List. (3 Pages)

Antimony-125 Nickel-63
Americium-241 Plutonium-238
Carbon- 14 Plutonium-239/240
Cesium- 137 Plutonium-241

Cobalt-60 Selenium-79
Curium-242 Strontium-90
Curium-243 Technetium-99
Curium-244 Thorium-228
Europium-152 Thorium-230

Europium-154 Thorium-232
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Table 3-4. Tank-Farms Process-Waste Pipeline Systems Constituents List. (3 Pages)
Europium-155 Tin-126

Neptunium-237 Tritium

Nickel-63 Uranium-233/234

Iodine-129 Uranium-235/236

Neptunium-237 Uranium-238

Clkeiic~lo sftit~.t -Metls
Aluminum Manganese

Antimony Mercury

Arsenic Molybdenum

Barium Nickel

Beryllium Selenium
Cadmium Silver

Chromium III/ Chromium (total) Strontium

Cobalt Thallium

Copper Uranium

Hexavalent Chromium Vanadium

Iron Zinc

Lead

UheaWd 1ost nseaU.-Oiter Jnurganics
Acetate Nitrite

Cyanide (includes ferrocyanide) Nitrogen in nitrate/nitrite

Fluoride Oxalate
Formate Sulfide

Ammonia (NH 3) or ammonium (NH 4) Nitrite

Chloride Nitrogen in nitrate/nitrite

Cyanide (includes ferrocyanide) Sulfate

Fluoride Sulfide

Nitrate

Acetate Glycolate

Formate Oxalate

Cbe"Acal volatne Organics

Acetone 1,1,1-Trichloroethane (TCA)

Benzene 1,1,2-Trichloroethane

Carbon disulfide Tetrachloroethane; 1,1.2,2-

Carbon tetrachloride Tetrachloroethene; 1,1,2.2- (PCE)

Chlorobenzene Toluene

Chloroform (trichloromethane) trichloro-1,2.2-trifluoroethane; 1,1,2-
1,2-Dichloroethane Butanol; n- (n-butyl alcohol)
1, 1-Dichloroethylene Isobutyl alcohol (Isobutanol)
Dichloromethane (methvlene chloride) methylphenol: 2,6-Bis(tert-butyl)-4-
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Table 3-4. Tank-Farms Process-Waste Pipeline Systems Constituents List. (3 Pages)
Dichloropropene; 1,3,- (trans-) Trichloroethylene (TCE)
Ethyl acetate Trichlorofluoromethane

Ethyl ether Vinyl chloride

Ethyl benzene Xylenes

Methyl isobutyl ketone (MIBK hexone) Xylene; m-
Methyl ethyl ketone (MEK) Xylene; o-
Nitropropane; 2- Xylene; p-

-Setivolate Organiew
Acrylic acid* Nitrophenol; o-
Acetonitrile* Nitroso-di-n-propylamine; N-
Cyclohexanone 1,2,4 - Trichlorobenzene
Hexachloroethane Nitrosomorpholine; N-
Acenaphthene Pyrene
Bis-2-ethylhexyl phthalate (Dioctylphthalate) Pyridine
Butylbenzylphthalate Trichlorophenol; 2,4,5-
Butadiene;1,3-* Trichlorophenol; 2,4,6-
Chlorophenol; 2- Tributyl phosphate
Cresol; m + p (3- and 4-Methylphenol) Dibutyl phosphate*

Cresol; o- (2-Methylphenol) Monobutyl phosphate*
Cresylic acid (cresol, mixed isomers) Benzo (a) anthracene*

Dibutylphthalate (Di-n-butylphthaate) Benzo (b) fluorathene*
Di-n-octylphthalate Benzo (k) fluorathene*

Dichlorobenzene; 1,2- (ortho-) Benzo (a) pyrene*

Dinitrotoluene; 2,4- Chrysene*
Ethoxyethanol; 2- Dibenzo (ab) anthracene*
Fluoranthene Indeno (123-cd) pyrene*
Hexachlorobutadiene Aroclor 1016 a
methylphenol; 4-Chloro-3- (p-Chloro-m-cresol) Aroclor 1221
Naphthalene Aroclor 1232
n-nitrosomethyl amine* Aroclor 1242
n-nitrosomethylethyl amine* Aroclor 1248
Trimethylamine* Aroclor 1254
Nitrobenzene Aroclor 1260

*Additional analyte added as requested by the Washington State Department of Ecology (constituent detected in tank vapor
samples).

'Aroclor is an expired trademark.
I
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1 4.0 WORK PLAN APPROACH AND RATIONALE

2 4.1 SUMMARY OF DATA QUALITY
3 OBJECTIVES PROCESSES FOR THE
4 200-IS-1 OPERABLE UNIT

5 The RI needs for assessing potential human-health and environmental impacts from the
6 process-waste pipeline systems in the 200-IS-1 OU were developed in accordance with
7 EPA/600/R-96/055, Guidance for Data Quality Objectives Process, EPA QA/G-4. This
8 guidance has since been superseded by EPA/240/B-06/001, Guidance on Systematic Planning
9 Using the Data Quality Objectives Process, EPA QA/G-4. The DQO process is a seven-step

10 planning approach used to develop data-collection strategies consistent with data uses and needs.
11 Additional data needs to support the assessment of potential ecological impacts are being
12 evaluated through a separate Central Plateau Ecological Risk DQO process (WMP-20570,
13 WMP-25493, and WMP-29253).

14 The DQO process for the 200-IS-I OU was implemented by a team of subject-matter experts
15 who contributed to the development of the characterization and data-gathering approach outlined
16 in the 200-IS-I OU DQO summary report (D&D-30262). The participants provided input on
17 project objectives, regulatory issues, operational history, and the sampling and analysis
18 approach. The DQO process and the involvement of the team of experts and decision makers
19 provide a high degree of confidence that the key information and data-collection requirements
20 are identified in support of remedial decisions concerning the 200-IS-I OU.

21 In the DQO process, it was recognized that the technical and regulatory approach would need to
22 include requirements for both (1) the pipelines associated with process-operations facilities and
23 liquid-waste disposal sites and (2) the tank-farm pipelines, diversion boxes, and associated waste
24 sites located outside of the WMAs that are part of the SST and DST waste-transfer infrastructure.
25 Addressing both of these groups of pipelines and related structures resulted in the development
26 of separate lists for COPCs (discussed in Chapter 3.0), tailored characterization strategies
27 specific to each group, and a comprehensive integrated approach to fulfill RCRA and CERCLA
28 regulatory requirements.

29 Recognizing both the differences and commonality between certain process-waste streams
30 handled by the pipeline systems, a strategy for grouping or binning of pipelines by shared
31 common chemical-waste-stream attributes was identified as a logical strategy for use in the
32 characterization approach. This grouping or binning logic is based on shared characteristics of
33 the waste streams carried by each group of pipelines. The groups or bins of process-waste
34 pipelines encompass all potential waste-stream and pipeline conditions. Selected pipelines in
35 each process-waste bin will be identified for characterization.

36 The DQO processes undertaken for the 241-CX-72 Storage Tank, including determining
37 sampling objectives and approach, were based on previous input provided in Revision 0 and
38 Revision 1, Draft A, of this document (DOE/RL-2002-14, Appendix B). Recent consideration of
39 proceeding with closure actions for this tank, which included a review of existing tank-content
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1 data, resulted in identifying the need to collect analytical data characterizing the remaining waste
2 contents.

3 4.1.1 Approach for Data Collection and Decision
4 Making

5 The approach for data collection identified in D&D-30262 for the pipeline systems was to
6 prepare separate characterization plans and implement separate characterization activities for
7 those pipeline systems that are associated with 200 Areas facilities process operations and those
8 pipelines that are part of the tank farms waste-transfer operations. Characterization results will
9 be used as needed to address those regulatory-data requirements that apply to each set of

10 pipelines. General data-collection uses and needs, along with the requirements for quality and
11 quantity of data, that are applicable to both sets of pipelines, are presented in the following
12 sections. Those activities or other elements that are specific to tank-farm lines and
13 appurtenances are identified separately. Discussion pertaining to the 241 -CX-72 Storage Tank is
14 presented independently of the pipelines.

15 The primary objectives of the DQO process for the process-waste pipeline systems include the16 following.

17 * Determine the environmental measurements necessary to support the RI/FS process and
18 remedial decision making.

19 * Identify data needed for development of the RI/FS work plan and SAP.

20 0 Identify evaluation and preliminary-remediation strategies that are inclusive of both
21 RCRA and CERCLA requirements for the 200-IS-I OU pipelines.

22 0 Develop preliminary conceptual contaminant-distribution model(s) that reflect the
23 physical characteristics of the process-waste pipeline systems and surrounding soil and
24 the anticipated distribution of contaminants. Data collection will support refinement of
25 the model(s).

26 During the DQO process, tank-farm waste-transfer lines and appurtenances and associated soils
27 were identified for field investigations and sampling during RI activities. A two-phase sampling
28 approach, with different data-collection objectives and requirements for each phase, was
29 identified for the process-waste pipeline systems. Appurtenances will be characterized
30 beginning with the Phase 2 investigation. This does not preclude the potential for further
31 sampling, should this be required for remedial alternative analysis post-Phase 2 data collection.
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1 4.1.2 Data Acquired for Process-Waste Pipeline
2 Systems

3 4.1.2.1 Data Uses

4 Data collected during the RI will be used for several purposes, including (1) determine if the
5 process-waste pipeline systems are contaminated above remedial action levels, (2) support an
6 initial evaluation of potential human-health and environmental risks, (3) support the evaluation of
7 remedial alternatives and/or closure strategies, and (4) verify or refine the preliminary conceptual
8 contaminant-distribution models, and (5) identify the need for treatability studies.

9 Phase I sampling will gather data to determine if waste residue within the interior of a pipeline
10 or in the soil around a pipeline is contaminated at concentrations above preliminary cleanup
11 levels. These data will be used to decide if additional Phase 1 sampling is required, if Phase 2
12 sampling should be initiated, or if the data are sufficient to select and implement a remedial
13 action (other than the no-action alternative).

14 Phase 2 sampling will be used for evaluation of those pipelines and associated structures where
15 there is considerable uncertainty concerning whether contamination exceeds action levels.
16 Proceeding directly to Phase 2 sampling would be appropriate for those pipelines where existing
17 information indicates that contamination will not be present and/or where considerable
18 variability exists in results. Phase 2 sampling will be required if all remedial alternatives need to
19 be assessed, including the no-action alternative. Phase 2 sampling requires a larger data set for
20 decision making.

21 Determination of the lateral and vertical extent of contamination in soil surrounding the pipelines will
22 be evaluated using the data gathered by geophysical logging in addition to soil-sampling results. If
23 deep contamination is indicated (potentially extending to groundwater) after initial data gathering,
24 subsequent evaluations (Phase 2) will include plans for vadose-zone soil sampling and analysis to be
25 completed to groundwater.

26 4.1.2.2 Data Needs

27 For most of the process-waste pipeline systems, information is available concerning location,
28 construction design, and type of waste received or distributed through the structure. However,
29 specific site conditions, such as residual contaminant levels inside pipelines or diversion boxes,
30 extent of releases to surrounding soils, and current concentrations or activities for those
31 contaminants that may be present, has not been determined for most of the pipeline systems.
32 Data are needed to support a risk evaluation, based on exposure to radionuclides and
33 nonradionuclide constituents and an assessment of impact to groundwater, using modeling to
34 simulate fate and transport of contaminants through the vadose zone. These data and evaluations
35 are needed to support remedial decision making for the process-waste pipeline systems. While
36 pertinent existing information was used to develop the general conceptual contaminant-
37 distribution models for the pipeline systems, data also are needed to verify and/or refine the
38 contaminant-distribution model and conceptual exposure-pathway model.
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1 4.1.2.3 Data Quality

2 Data quality was addressed during the DQO process. Analytical performance criteria were
3 established by evaluating potential applicable or ARARs and preliminary remediation goals,
4 which are regulatory thresholds and/or standards or derived risk-based thresholds. These
5 potential ARARs and preliminary remediation goals represent chemical-, location-, and
6 action-specific requirements that must be met to protect human health and the environment.
7 Regulatory thresholds and/or standards, or preliminary cleanup levels, provide the basis for
8 establishing analytical performance levels (i.e., laboratory detection-limit requirements).

9 Detection-limit requirements and standards for precision and accuracy are used to define data
10 quality. To provide the necessary data quality, detection limits should be lower than preliminary
11 cleanup levels. Additional data quality is gained by establishing specific policies and procedures
12 for the generation of analytical data and field quality-assurance/quality-control requirements.
13 These requirements are discussed in detail in the SAPs for the pipeline systems (Appendices A
14 and B). Analytical performance requirements are specified in the DQO summary report
15 (D&D-30262).

16 4.1.2.4 Data Quantity

17 Data quantity refers to the number of samples collected. For Phase 1, the number of samples
18 needed to refine the site conceptual model and make remedial decisions is based on a biased
19 sampling approach. Biased sampling is the intentional location of a sampling point, based on
20 existing information such as process knowledge and the expected behavior of the COPCs. This
21 sampling approach is defined in Section 6.2.2 of the Implementation Plan (DOE/RL-98-28).
22 Using this approach, sampling locations can be selected that increase the chance of encountering
23 contamination.

24 Sample locations for pipelines are based on the preliminary conceptual models of contaminant
25 distribution presented in the DQO summary report (D&D-30262). For Phase 1, two pipelines in
26 each of the process-waste stream bins (Bins 1-5) were identified for sampling and analysis. The
27 locations selected for sampling were based on a goal of intersecting potential areas of
28 contamination an to determine the type and extent of contamination at different points along a
29 pipeline. Soil-sample locations adjacent to pipelines were biased toward known or suspected
30 release locations. Release locations are indicated by soil contamination in the vicinity of the
31 pipeline, as documented in radiological survey reports provided in WIDS, and by radiological
32 signs and fenced areas present in the field. If no known contaminated-soil areas are present
33 along a pipeline selected for sampling, potential leak locations such as pipe bends and junctions
34 were selected. This biased sampling approach was designed to provide the data needed to meet
35 DQO for Phase 1.

11 ~ An~ I' - 1 .. _; _ ; _ V A D. T--IA A A __ -1 Inl N 2L-E- - - - ~
36 TeP1%hs I pipeline A (Appendices A and B) dennhe specific data quantity requirements
37 based on pipelines to be sampled, geographic location of the sample, access limitations, and
38 current information available about contamination at the sample site. Following review of the
39 initial Phase 1 sampling results, additional sampling may be specified.

40 Phase 2 SAPs will be developed based on historical knowledge and Phase 1 sampling results.
41 Phase 2 SAPs will be developed separately for Bin 1-5 pipelines and Bin 6 pipelines. Data
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1 quantity for pipelines identified for Phase 2 data collection will require a sufficient number of
2 samples so that a statistical data evaluation can be completed. Calculation of a 95 percent upper
3 confidence level of the mean will be determined using the Phase 2 analytical results. Sample
4 quantities will be defined in the Phase 2 SAPs.

5 4.1.3 Data Acquired for the 241-CX-72 Storage Tank

6 4.1.3.1 Data Uses

7 Analytical data from samples collected from the residual waste in the 241-CX-72 Storage Tank
8 will be used to determine the composition and concentrations of radionuclides and
9 nonradionuclides in the remaining waste. Analytical results will support closure decisions and

10 RCRA waste reporting requirements.

11 4.1.3.2 Data Needs

12 Characterization data are needed from the 241 -CX-72 Storage Tank to determine the
13 composition of residual waste. The data are required to determine health and safety
14 requirements, waste codes, and disposal-path options. The waste analyses are needed to support
15 the closure decision for the tank and RCRA reporting requirements.

16 4.1.3.3 Data Quality

17 Analytical performance criteria for analysis of residual waste in the 241-CX-72 Storage Tank
18 were established by evaluating potential ARARs and preliminary remediation goals.
19 Detection-limit requirements and standards for precision and accuracy are used to define data
20 quality. To provide the necessary data quality, detection limits are defined that are lower than
21 preliminary cleanup levels. These requirements are discussed in detail in the SAP for the
22 241-CX-72 Storage Tank (Appendix C).

23 4.1.3.4 Data Quantity

24 Four samples will be obtained for analysis of the contents of the 241-CX-72 Storage Tank. The
25 sampling objective is to determine concentrations of radionuclide and nonradionuclide
26 constituents in the tank. Two discrete samples will be taken from within the grout overlying the
27 waste material to determine if mixing with the waste has occurred. Two discrete samples will be
28 collected within the 3.4 m (1 l-ft)-thick layer of residual waste to evaluate potential stratification
29 in content and concentrations. One sample will be collected near the top and one near the bottom
30 of the remaining waste.

31 4.2 CHARACTERIZATION APPROACH

32 This section provides an overview of the characterization approach that will be used for
33 collecting the data identified in the DQO process. Characterization activities include evaluation
34 of the interior of pipelines and adjacent vadose-zone soil. Within the interior of pipelines,
35 samples of residual waste in the form of sediment, sludge, or scale will be collected. For the
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I vadose-zone soil, sampling and geophysical logging using spectral and gross-gamma,
2 passive-neutron, and active-neutron (moisture) detectors will be performed. Direct-push
3 technology (e.g., GeoProbe' or equivalent equipment) will used for vadose-zone soil sampling
4 and to provide access for geophysical logging. Sample analysis will be conducted by a
5 laboratory under a contract-required quality program. The sampling strategy is designed to
6 provide focused evaluations on potentially contaminated locations and media inside the pipelines
7 and in adjacent subsurface soils where leakage may have occurred. Samples will be collected
8 within pipelines if sufficient residual waste material is present. Selection of samples in soils
9 used for laboratory analysis will be guided by field-screening results. Field-screening results

10 will assist in identifying the sample depths where the most extensive contamination occurs.

I I Before intrusive activities are implemented, surface geophysical and radiation surveys will be
12 conducted at all sampling locations. The one exception is the 241-CX-72 Storage Tank.
13 Geophysical surveys are not necessary to obtain a sample. The surface geophysical surveys will
14 be conducted using ground-penetrating radar and/or electromagnetic induction and will aid in
15 verifying buried pipeline locations, other buried utilities, and subsurface anomalies. Surface
16 radiation surveys will identify areas of surface contamination that might impact the intrusive
17 activities and health and safety requirements.

18 Characterization of the pipeline systems will be conducted in two phases. Phase 1 activities will
19 be a combination of intrusive and nonintrusive activities. This phase consists of biased sampling
20 that targets specific pipelines and specific locations in and around the pipelines. If known or
21 suspected areas of waste accumulation cannot be identified, then pipelines and surrounding soil
22 locations are selected randomly. Evaluation of the Phase 1 sampling data will be used to
23 determine the current contaminant conditions inside the pipelines and in adjacent soils. The
24 Phase 1 SAP for the facility process-waste pipelines is included in Appendix A. The Phase 1
25 SAP for the tank-farm waste-transfer pipelines is provided in Appendix B. The specific
26 pipelines selected for investigation as part of Phase 1 are identified in each SAP.

27 Phase 2 characterization activities will be initiated if there is considerable uncertainty concerning
28 whether contamination above a preliminary cleanup level is present. The Phase 2 investigation
29 will be initiated if Phase 1 results show a range of concentration values that are below, both
30 above and below, or close to preliminary cleanup levels. Phase 2 sampling will be required if all
31 remedial alternatives need to be assessed, including the no-action alternative. Phase 2 will
32 require a larger data set for decision making. The Phase 2 evaluation will entail more extensive
33 sampling and laboratory analyses. Phase 2 data will support development of decision documents
34 and completion of the RI/FS processes. Selection of pipelines for Phase 2 sampling will be made
35 after Phase 1 results have been reviewed.

36 Information regarding the current condition of tank-farm waste-transfer pipeline appurtenances
37 (e.g., catch tanks, diversion boxes, valve pits) is limited. These components have a higher
38 degree wo'mplx'iy wth regard to access and sampling for conducting characterization. This
39 complexity does not make these components amenable to the Phase 1 characterization. Based on
40 the results of Phase 1 for the tank-farm waste-transfer pipelines systems, the DQO report

'GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas.
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1 (D&D-30262) may be revised to address these components, or an existing approved SAP will be
2 identified and modified, as needed, to support Phase 2 data collection and characterization
3 requirements for the tank-farm appurtenances.

4 A biased sampling approach will be used for sample collection in the 241-CX-72 Storage Tank.
5 Samples will be taken from within the grout cap and from the residual waste that underlies the
6 grout.

7 4.2.1 Characterization of Pipeline Systems

8 The following discussion outlines the approach that will be used to optimize the collection of
9 data and determine which samples will be selected for laboratory analyses. The investigation of

10 the pipelines and collection of data will be completed using a systematic sequence of steps. Data
11 results will be reviewed at selected points in the process to determine the subsequent actions to
12 be taken. Integration of the activities associated with collection of data and samples in the
13 interior of the pipelines and in the surrounding soil is included in this approach. A description of
14 the data collection steps is presented below.

15 The site investigation steps are as follows.

16 1. Conduct surface geophysical surveys at the proposed pipeline-investigation location if
17 needed to verify the exact position of the pipeline, and to determine whether
18 undocumented buried utilities or subsurface anomalies are present in the immediate area.

19 2. Identify and stake the locations adjacent to the buried pipeline where subsurface soil
20 sampling will occur. All pipeline locations where intrusive activities will be conducted
21 will have two direct-push installations completed. The direct-push locations will be
22 positioned as close to the pipeline as possible, with a lateral distance not to exceed 3 m
23 (10 ft) from each side of the pipeline. Specific conditions such as interfering buried
24 utilities or high-exposure hazards may warrant adjusting locations in some instances.

25 3. Geophysical logging will be conducted at each direct-push location. The logging suite
26 will consist of gross gamma, spectral gamma, passive neutron, and active neutron.
27 Logging results should be reviewed before any subsequent activities are initiated.
28 Radiological logging data will be used for several purposes, depending on the location.

29 - At pipeline locations requiring excavation to gain access for interior pipe sampling:
30 Logging results should be reviewed prior to excavating soil and exposing pipelines
31 for collecting interior samples. Dose and radiological levels determined by logging
32 will be reviewed to determine the potential-worker level of protection, site controls,
33 and waste-handling requirements. Alternate sampling locations can be used if
34 existing site conditions restrict proposed subsequent activities.

35 - At pipeline locations identified for soil sampling: Logging results will provide
36 information on the vertical distribution of radionuclide activity and concentration data
37 for major gamma-emitter radionuclides (e.g., Cs- 137) in proposed sample intervals.
38 These results will be used in the selection of the sample interval for laboratory
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1 analysis. Dose and radiological levels determined by logging will be reviewed to
2 determine the potential-worker level of protection, site controls, and waste-handling
3 requirements. Alternate sampling locations can be used if existing site conditions
4 restrict proposed subsequent activities.

5 4. Conduct soil sampling at designated locations along the pipeline. A direct-push dual tube
6 sampling system will be used to collect samples from designated intervals. Soil-sample
7 material will be used initially to conduct field-screening analyses. Target constituents or
8 classes of compounds (e.g., nitrate, mercury, polyaromatic hydrocarbons, polychlorinated
9 biphenyls, hydrocarbons, volatile organic compounds) identified for field screening will

10 be based on available process information and analytical results (if available) for the
11 pipeline and the disposal site connected to the pipeline. All designated sample intervals
12 will have samples analyzed by field-screening techniques. At a minimum, one sample
13 per sampling location will be used for laboratory analyses. Field-screening results will be
14 used to select the sample for laboratory analysis. The sample interval with the overall
15 largest number of positive detections by field screening at the highest levels will be used
16 for laboratory analysis of COPCs. Based on the results of field screening and as directed
17 by the remediation task lead or designated field personnel, additional samples may be
18 obtained for laboratory analysis.

19 5. Perform interior-pipeline sample collection at locations that do not require excavation for
20 access. Locations with easier access, such as manholes and sampler pits, will be
21 evaluated initially. Limited sampling material (sediment, sludge, or scale) may be
22 available. If sufficient material is available for use of field-screening test kits and
23 laboratory analysis, both will be performed. If not, only instrument field screening will
24 be conducted (i.e., radiological meters and organic vapor analyzer). If radiological
25 screening levels (gamma, beta, and/or alpha) are greater than three times background,
26 available sample material will be allocated to radiological constituents. In the second tier
27 of screening assessment, if volatile organic compound screening results are greater than
28 1 ppm, as measured with the hand-held organic vapor analyzer, additional material will
29 be used for analysis of organic constituents (volatile organic compounds, semivolatile
30 organic compounds, and other organics). If volatile organic compound levels are less
31 than 1 ppm, available sample material will be used for inorganic analysis (e.g., metals,
32 nitrates, and other inorganic constituents).

33 6. Pipelines requiring excavation to gain access for interior sample collection will be
34 evaluated last. These locations potentially pose the greatest logistical concerns. Test-pit
35 excavations to expose the pipe section may involve using sloping, shoring, or trench
36 boxes. The specific configuration of the pipe location and the anticipated hazards will be
37 considered in selecting the technique. Excavated soil will be field screened with
38 radiological instrumentation and an organic vapor analyzer during the removal process to
39 determine if contamination is present. Additional field-screening analyses may be
40 performed (e.g., using test kits) based on results of instrument screening and visual
41 observations (e.g., soil discoloration or staining).

42 7. Exposed pipelines initially may be screened remotely with instrumentation attached to
43 the excavator to determine radiological activity. Liquid waste could be present inside
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1 some pipeline locations selected for sampling. An opening in the top of the pipe will be
2 completed to assess whether liquid is present. A plan for handling released liquids,
3 including notification to regulatory authorities within 24 hours will be developed. Pipe
4 sampling may need to be conducted outside of the excavation, to limit worker risks
5 during this operation. A section or sections of pipe, not to exceed 3.0 m (10 ft) in length,
6 will be removed from the excavation and accessed to acquire sample material. When
7 limited sample material is available, the process described in step 5 will be followed.

8 4.2.2 Analysis of Pipe Interiors

9 Inspection of the interiors of pipelines will be conducted at specified locations. Evaluations will
10 include both visual inspections and sampling activities. Inspections will be used to determine if
11 breaks, breaches, or cracks occur in the pipeline; to determine if there is residual waste causing
12 blockage along a pipeline segment; and to characterize the residual waste, if present. Visual
13 inspections will be conducted directly or remotely, depending on access availability and a hazard
14 assessment. Pipeline-interior evaluations may include camera surveys, radiological monitoring,
15 and sampling. Those evaluations or analyses that are applicable for Phases 1 or 2 are identified
16 below. Specific characterization activities that will be used in Phases 1 and 2 are identified in
17 the SAPs.

18 4.2.2.1 Visual Inspections and Camera Surveys

19 Examination of the interior of pipelines will be performed using a camera only for selected
20 pipeline segments where access is available and exposure hazards are manageable. This
21 investigative technique will provide real-time information on the current conditions within
22 buried pipelines. Camera surveys/inspections will be used for several purposes. For those
23 pipelines where leakage has been verified to have occurred, a camera survey will be used to
24 assess the locations and the number of release points along certain segments. Areas where
25 leakage has occurred will be visible as cracks, breaks, or gaps in pipe connections. Additional
26 conditions such as the extent of corrosion, debris, or waste residue present also will be noted.
27 Camera surveys also will be used to document pipelines that are fully intact, open and dry, and
28 show no signs of past failure or leakage. Camera surveys currently are planned only for use
29 during Phase 2 for Bins 1-5.

30 4.2.2.2 Handheld and Deployed Instrument Radiological Surveys

31 Radiological surveys of pipeline interiors will be used to provide information concerning the
32 presence or absence of residual radiological contamination. A number of deployment systems
33 are available; some include a configuration with camera survey equipment. Alpha, beta, and
34 gamma radiation detectors can be used with some systems. Equipment and survey specifications
35 will be presented in the SAP(s).
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1 4.2.2.3 Sampling Pipe Scale, Sediment, or Sludge (Field Screening and Laboratory
2 Analyses)

3 Residual build-up of scale, sediment, or sludge may be present in the interiors of some pipelines.
4 Sampling and analysis of this material will be required to determine constituent composition for
5 risk calculations, remedial decisions, and/or disposal considerations. Grab samples will be
6 collected, depending on the evaluation and constituent of interest.

7 4.2.3 Surface Geophysical Techniques for Pipeline
8 Evaluations

9 Several geophysical techniques are available and will be used as needed to gather information on
10 buried pipelines. Additional discussion on surface geophysical techniques is provided in
11 EPA/625/R-92/007, Use of Airborne, Surface, and Borehole Geophysical Techniques at
12 Contaminated Sites: A Reference Guide.

13 4.2.3.1 Magnetometry

14 Magnetometers permit rapid, noncontact surveys to locate buried metallic objects or features.
15 This technique is applicable for use with buried metal pipelines. Portable (one-person) field
16 units can be used virtually anywhere that a person can walk, although they can be sensitive to
17 local interferences such as fences and overhead wires. Field-portable magnetometers may be
18 single or dual sensor. Dual-sensor magnetometers are called gradiometers; they measure
19 gradient or the magnetic field; single-sensor magnetometers measure total field. Magnetic
20 surveys typically are run with two separate magnetometers. One magnetometer is used as the
21 base station to record the earth's primary field. The other magnetometer is used as the rover to
22 measure the spatial variation of the earth's field. The rover magnetometer is moved along a
23 predetermined linear grid laid out at the site.

24 4.2.3.2 Ground-Penetrating Radar and Electromagnetic Induction

25 Surface geophysical surveys using ground-penetrating radar (G3PR) and electromagnetic-
26 induction techniques will be used to verify the locations of pipelines as needed. GPR uses a
27 transducer to transmit frequency-module electromagnetic energy into the ground. Interfaces in
28 the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and, to some
29 extent, electrical conductivity, reflect the transmitted energy. The GPR system measures the
30 travel time between transmitted pulses and the arrival of reflected energy. The reflected energy
31 provides the means for mapping subsurface features of interest. The display and interpretation of
32 GPR data are similar to those used for seismic-reflection data. When numerous adjacent profiles
33 are collected, often in two orthogonal directions, a plan-view map showing the location and
34 depth of underground features can be generated.

35 The electromagnetic-induction technique is a noninvasive method of detecting, locating, and/or
36 mapping shallow subsurface features. It complements GPR because of its response to metallic
37 subsurface anomalies and because it provides reconnaissance-level information over large areas
38 to help focus GPR activities. The electromagnetic-induction techniques are used to determine
39 the electrical conductivity of the subsurface and generally are used for shallow investigations.
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I The method is based on a transmitting coil radiating an electromagnetic field that induces eddy
2 currents in the earth. A resulting secondary electromagnetic field is measured at a receiving coil
3 as a voltage that is linearly related to the subsurface conductivity.

4 4.2.3.3 Resistivity

5 The resistivity method is based on the capacity of earth materials to conduct electrical current.
6 Earth resistivity is a function of soil type, porosity, moisture, and dissolved salts. The concept
7 behind applying the resistivity method is to detect and map changes or distortions in an imposed
8 electrical field that are caused by heterogeneities in the subsurface. Resistivity is a volumetric
9 property measured in ohm-meters. Because it is not possible to know the exact volume of the

10 mass of earth being measured under field conditions, readings are in terms of apparent resistivity.
11 Field data are acquired using an electrode array. A four-electrode array employs an electric
12 current injected into the earth through one pair of electrodes (transmitting dipole) and measuring
13 the resultant potential by the other pairs (receiving dipole). High-resolution resistivity methods
14 generally employ a "pole-pole" array. For a pole-pole array, the two rover or "active" electrodes
15 are incrementally spaced from 5 to 400 m apart. This geophysical technique may be useful in
16 delineating the extent of a liquid release(s) associated with some pipelines that have leaked.

17 4.2.4 Evaluation of Associated Soils

18 Investigations for the presence of contaminants in the soils surrounding pipelines will be
19 conducted using both indirect and direct evaluation techniques. Subsurface investigations will
20 include geophysical logging and soil sampling.

21 4.2.4.1 Direct-Push Investigative Techniques

22 Subsurface investigations using direct-push installations will be employed as part of the
23 assessment for soil surrounding selected pipeline locations. This technology can be used to
24 install casing and collect samples with minimal to no excess-waste soil generated. Installations
25 will be used to obtain information relating to a number of in situ soil characteristics including
26 gamma radiological levels and soil moisture. Discrete sample intervals will have soil collected
27 for field screening and laboratory analyses. This technology will work well in the
28 unconsolidated sediments and fill material adjacent to buried pipelines.

29 4.2.4.2 Geophysical Logging Through Direct-Push Casing

30 Radioactivity levels will be measured in soils using geophysical logging instrumentation.
31 Radioactive contamination generally is expected to be primarily represented by gamma emitters
32 (e.g., Cs-137). Driven small-diameter casing will be installed and used for down-hole logging
33 with gamma-logging tools. The depth of a driven casing will be limited by the subsurface
34 conditions (e.g., cobbles, gravel). Gross-gamma and passive-neutron logging probes will be
35 used to determine areas of potentially high Am-241 and Pu-239/240 concentrations. The
36 small-diameter gross-gamma and passive-neutron probe system uses bismuth-germanium
37 detector instrumentation for gross counting of the gamma-emitting radionuclides in the soil as a
38 function of depth. The passive-neutron logging instrument with a He-3 detector can be
39 configured to detect the neutron flux present in the below-ground soil environment. Active
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1 neutron logging will be used to determine soil-moisture content. Soil moisture will be reported
2 as a percent volume fraction.

3 4.2.4.3 Analysis of Soil (Field Screening and Laboratory Analyses)

4 Soil samples will be collected for nonradiological and radiological analysis. The list of analytes
5 for laboratory analysis was developed based on an evaluation of all potential contaminants.
6 Development of this list of COPCs is presented in the DQO summary report (D&D-30262). The
7 SAPs (Appendices A and B) provide details regarding the analytical methods and holding times
8 for each contaminant. Designated soil samples will be analyzed for the complete list of COPCs.

9 Field-screening techniques will be used as part of the soil-sample collection process to determine
10 which samples to use for laboratory analyses. Soil will be obtained for use in screening from
11 four sample intervals from each direct-push hole. Screening analyses for radiological and
12 nonradiological constituents will be performed. Target constituents for screening will be
13 identified based on the process information and disposal-site data associated with the pipeline
14 being evaluated. Soil from the sample interval with the greatest number of positive detections at
15 the highest values will be used for laboratory analysis of the complete list of COPCs. The
16 specific pipelines identified for sampling in each SAP (Appendices A and B) have
17 accompanying information supporting the selection of the target constituents for which screening
18 analyses will be performed.

19 4.2.5 Test-Pit Excavations

20 Test-pit excavations will be used to expose sections of those buried pipelines selected for interior
21 sample collection. Test-pit excavations to expose the pipe section may involve sloping, shoring,
22 or trench boxes. The specific configuration of the pipe location and the anticipated hazards will
23 be considered in selecting the technique. Excavated soil will be field screened with radiological
24 instrumentation and an organic vapor analyzer during the removal process to monitor
25 contaminant levels and determine worker-protection requirements. Excavated soil removed to
26 expose and examine the pipeline will be returned to the hole following sampling activities.

27 4.2.6 Characterization of the 241-CX-72 Storage Tank

28 4.2.6.1 Drilling and Sampling

29 The drilling technique for sample collection from the 241 -CX-72 Storage Tank will be selected
30 to accommodate health and safety requirements for the drilling crew, site geologist, and other
31 support personnel on site. The properties of matrixes to be drilled, grout and semi-consolidated
32 radioactive sludge, and worker-exposure concerns will require a tailored drilling configuration,
33 Core drilling without the use of liquids currently is anticipated.
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1 4.2.6.2 Field Screening

2 Cuttings, cored material, and the sludge samples will be field screened with radiological
3 instrumentation. Dose and count data will be collected for gamma, beta, and alpha-emitting
4 radionuclides.

5 4.2.6.3 Laboratory Analyses

6 Samples will be analyzed for the complete list of radiological and nonradiological COPCs
7 identified in the SAP (Appendix C).

8
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1 5.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY PROCESS

2 This chapter describes the RI/FS (investigation/assessment) process for the 200-IS-1 OU pipeline
3 systems. Included in this description of RIIFS activities for the 200-IS-I OU is the CX Tank
4 System and HSTF units. The development of and rationale for the RI/FS process is provided in
5 DOE/RL-98-28. The process follows the CERCLA remedial-documentation process, with
6 modifications to satisfy the requirements specific to RCRA TSD units undergoing remediation
7 and RPP waste sites undergoing closure. Section 5.1 summarizes the integrated regulatory
8 process for CERCLA and RCRA. Section 5.2 outlines the activities to be completed during the
9 RI phase. Section 5.3 summarizes the evaluation of Phase 1 data. Section 5.4 outlines tasks to

10 be completed as part of preparing the RI report. RI tasks are designed to document investigation
11 results and satisfy the DQOs identified in Chapter 4.0.

12 The RI will present information concerning the nature and extent of contamination associated
13 with the waste sites, contaminant concentrations, and potential transport of contaminants. The
14 RI report also will provide data that will be used to determine the need for and type of
15 remediation. Data collected in Phases 1 and 2 of the pipeline-systems evaluation will be used to
16 support these analyses. Phase 1 characterization activities for the pipeline systems are described
17 in the SAPs included in Appendices A and B of this work plan. The results of Phase 1 will be
18 reviewed before the Phase 2 SAP(s) are developed. Data-collection objectives for Phase 2 were
19 identified in the DQO process (D&D-30262) and are discussed in Chapter 4.0 of this work plan.
20 Tasks to be completed following the RI include preparation of an FS with applicable RCRA TSD
21 unit closure plan(s) (Section 5.5). The FS and closure plan(s) will evaluate remedial closure
22 alternatives and recommend a preferred alternative. A proposed plan and proposed RCRA
23 Permit (WA7890008967) modification for RCRA TSD units will be issued to the public for
24 review and comment. Once the public-review process has been completed, the decision on the
25 remedies selected for 200-IS-1 OU waste sites will be documented in a ROD and RCRA Permit
26 modification (as appropriate) (Section 5.6).

27 Project management occurs throughout the RI/FS process. Project management is used to direct
28 and document project activities so that the objectives of the work plan are met and the project
29 remains within budget and on schedule. The initial project management activity will be to assign
30 individuals according to roles established in Section 7.2 of DOERL-98-28. Other
31 project-management activities include day-to-day supervision of and communication with
32 project staff and support personnel; meetings; control of cost, schedule, and work; records
33 management; progress and final reports; quality assurance; health and safety; and community
34 relations.

35 DOERL-98-28, Appendix A, provides the overall quality assurance framework that was used to
36 prepare an OU-specific quality assurance project plan for the RI. DOE/RL-98-28, Appendix B,
37 includes a review of data-management activities that apply to the RI and describes the process
38 for the collection/control of data, records, documents, correspondence, and other information
39 associated with RI/FS activities.
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1 5.1 INTEGRATED REGULATORY PROCESS

2 An important part of the Tri-Party Agreement (Ecology et al., 1989a) is the integration of RCRA
3 corrective-action and CERCLA remedial-action activities whenever practicable. In the Tri-Party
4 Agreement, the "Parties intend to integrate DOE's CERCLA response obligations and RCRA
5 corrective action obligations which relate to the release(s) of hazardous substances, hazardous
6 wastes, pollutants and contaminants covered by this Agreement. Therefore, the Parties intend
7 that activities covered by Part Three of this Agreement will achieve compliance with CERCLA,
8 42 U.S.C. Section 9601 et seq.; will satisfy the corrective action requirements of the HWMA,
9 Sections 3004(u) and (v) of RCRA, 42 U.S.C. Section 6924(u) and (v), for a RCRA permit, and

10 Section 3008(h), 42 U.S.C. Section 6928(h); and will meet or exceed all applicable or relevant
11 and appropriate federal and state requirements to the extent required by Section 121 of
12 CERCLA, 42 U.S.C. Section 9621."

13 The 200-IS- I OU consists of RPP waste sites and RCRA TSD units and components
14 (e.g., 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank;
15 and the SST pipelines and diversion boxes). The final disposition of the TSD tank-farm
16 components (i.e., RCRA-regulated pipelines and diversion boxes) will have to meet both
17 CERCLA remedial-action and RCRA TSD closure requirements. Integrating RCRA corrective
18 actions and CERCLA remedial actions allows for the integration of cleanup options for disposal,
19 closure, removal, and/or remedial actions. By allowing flexibility in final-disposal options,
20 DOE, Ecology, and the EPA intend to minimize disposal costs to the extent possible while
21 remaining fully protective of human health and the environment.

22 An integration of CERCLA RI/FS work-plan and HWMA RI/FS work-plan requirements was
23 used to develop this RI/FS work plan, which satisfies the content requirements of both
24 regulations. This work plan provides RCRA TSD unit closure-plan information such as facility
25 description, location, and process information (Section 2.1), waste characteristics (Section 3.4),
26 and groundwater monitoring (Section 3.2). Following completion of the work plan, the RI will
27 be conducted, which will satisfy the requirements for an RFI and will provide the data needed to
28 support the selection of a closure strategy for RCRA TSD units, components, and ancillary
29 equipment. The RI will include an evaluation of 200-IS-1 OU RPP waste sites and the TSD
30 units, components, and ancillary features.

31 Concurrent with completion of the RI report, the remedial alternatives and closure strategies will
32 be evaluated and compared against performance standards. The integration process for the
33 evaluation-of-remedial-alternatives phase of the RI/FS process includes preparing a CERCLA
34 FS, which evaluates remedial alternatives, and a proposed plan that contains the preferred
35 remedial alternative. These documents will satisfy the requirements for a CMS report and a
36 RCRA TSD unit closure plan. The recommended alternative, which generally is included in the
37 CMS, is in the proposed plan under CERCLA. The FS also will include a section that provides
38 corUctive action recommendations ror KYF sites. Additional discussion of the FS/closure plan
39 work scope is provided in Section 5.5.

40 The RCRA closure options (i.e., landfill, clean closure, and alternative as provided in WAC
41 173-303-610[l][e]) will be integrated with the CERCLA options and based on the alternative
42 selected and the amount of cleanup that can be accomplished by the alternative. Landfill closure
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1 under RCRA will include the construction of an engineered barrier over the unit and equates to
2 what typically is termed as a "containment alternative" under CERCLA. A modified closure
3 option includes alternatives that leave contaminants in place above WAC 173-340-740,
4 Method B cleanup standards in soil, debris, or groundwater (WAC 173-340-740(3)(b)(iii)(A),
5 "Method B Soil Cleanup Levels for Unrestricted Land Use," "Standard Method B Soil Cleanup
6 Levels," "Human Health Protection," "Ground Water Protection"; WAC 173-303-610(2)(b)(ii),
7 "Closure and Post-Closure"; WAC 173-340-740(3)(b)(iii)(B), "Method B Soil Cleanup Levels
8 for Unrestricted Land Use," "Standard Method B Soil Cleanup Levels," "Human Health
9 Protection," "Soil Direct Contact"). A clean-closure option requires that all contaminated

10 material and media be removed and decontaminated to levels below WAC 173-340-740,
11 Method B, unrestricted use standards.

12 The lead regulatory agency (Ecology) will prepare the CERCLA ROD following completion of
13 the public-involvement process for the proposed plan, which, after signature by the signatories to
14 the Tri-Party Agreement, will authorize the selected remedial action. The closure decisions for
15 the RCRA TSD units that were contained in the CERCLA proposed plan and ROD will be
16 administratively documented in the Hanford Facility RCRA Permit (WA7890008967). The
17 DOE will issue a letter declaring that the closure of the RCRA TSD units/components is
18 finished, once the selected remedies have been implemented and a closure certification has been
19 prepared and attached to the letter. The modification of the Hanford Facility RCRA Permit will
20 consist of adding a section that will include an explanation stating that the required closure
21 information is included in the CERCLA documentation. Additional discussion concerning the
22 proposed plan/proposed RCRA Permit modification is provided in Section 5.6, with Section 5.7
23 providing additional detail relating to post-ROD and/or permit modifications and postclosure
24 activities.

25 For the implementation phase, the remedial-design report/remedial-action work plan will contain
26 the required information concerning verification sampling and design of the remedies for the
27 CERCLA waste sites and the RCRA TSD units/components. Finally, the operations and
28 maintenance plan will contain the information, if needed, for surveillance, inspections,
29 monitoring, etc., for the remedies implemented for the CERCLA waste sites and RCRA TSD
30 units/components with contamination left in place. If postclosure requirements are needed for
31 the RCRA TSD components for waste left in place, then a section will be added to the Hanford
32 Facility RCRA Permit to include a statement that postclosure information is included in the
33 CERCLA documentation.

34 During the CERCLA remedial-action process, there may be an opportunity to implement
35 a remedy for a certain category of waste sites by performing a removal action separate from the
36 remedial action for the 200-IS-I OU. This removal action will be documented in an engineering
37 evaluation/cost analysis document and either attached to one of the remedial-action documents or
38 issued separately. The categories of waste sites that may be considered for a separate removal
39 action may include TSD units/components. A closure plan will be prepared and attached to the
40 engineering evaluation/cost analysis document that will describe how the implementation of the
41 remedy will satisfy RCRA closure requirements. An action memorandum is issued to document
42 the removal-action decision, and a removal-action work plan is prepared to implement the
43 removal action. Similar steps would be conducted, as previously described, to administratively
44 include closure information in the Hanford Facility RCRA Permit. The Hanford Facility RCRA
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1 Permit information would indicate that the closure information is contained in the engineering
2 evaluation/cost analysis document.

3 This integration process fully addresses each technical and procedural element of RCRA and
4 CERCLA so that redundant work is not required when remediating these waste sites. The
5 CERCLA public-involvement process, including public notice and opportunity to comment, will
6 be enhanced as necessary to concurrently satisfy the public-involvement requirements for the
7 RCRA closure and corrective-action processes. The public will be given an opportunity to
8 review and comment on the proposed permit conditions that will be contained in the proposed
9 plan. The proposed plan, with a draft permit modification, will be issued for a minimum 45-day

10 public review and comment period. Supporting documents, including the FS and closure plan(s),
11 will be made available to the public for review at the same time. A combined public
12 meeting/public hearing may be held during the comment period to provide information on the
13 proposed action and permit modification and to solicit public comment.

14 The document sections from a RCRA closure plan that have been integrated into the CERCLA
15 documentation are outlined below:

16 . 200-IS- 1/200-ST-I OU RI/FS work plan, containing TSD unit/component(s) information
17 applicable to the following closure-plan chapters:

18 - Chapter 2.0, "Facility Description and Location Information"
19 - Chapter 3.0, "Process Information"
20 - Chapter 4.0, "Waste Characterization"
21 - Chapter 5.0, "Groundwater Monitoring"

22 . 200-IS-1 OU RI report, which contains the following TSD unit/component(s) closure
23 information:

24 - TSD unit characterization data

25 * 200-IS- 1 OU FS, containing TSD unit/component(s) information applicable to
26 closure-plan sections:

27 - Chapter 6.0, "Closure Strategy and Performance Standards"
28 - Chapter 7.0, "Closure Activities"
29 - Chapter 8.0, "Postclosure Plan"

30 & 200-IS-1 OU proposed plan:

31 - Discusses TSD units/components and proposed actions

32 - Contains crosswalk showing where TSD unit closure information can be found in
33 CERCLA documents (e.g., RI/FS work plan, RI report, FS).

34 0 Hanford Facility RCRA Permit modification:

35 - Add section for TSD unit(s)/component(s)
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1 - TSD units/components section contains explanation that closure information is
2 contained in the CERCLA documents

3 - CERCLA documents will not be attached or appended to the permit

4 - TSD units/components section contains explanation that postclosure information is
5 contained in the CERCLA documents (e.g., remedial-design report/remedial-action
6 work plan, operations and maintenance plan)

7 * 200-IS- 1 OU remedial-design report/remedial-action work plan, which describes final
8 remedies selected for TSD units/components:

9 - Includes a SAP for confirmation/verification sampling for both waste sites and TSD
10 units/components

11 0 200-IS- 1 OU operations and maintenance plan:

12 - Details postremediation and closure operations, inspection, and/or monitoring
13 activities, as needed.

14 However, if deemed practicable, separate closure plan(s) may be prepared and submitted to
15 Ecology meeting the requirements specified in WAC 173-303-610 and the Hanford Facility
16 RCRA Permit (WA7890008967).

17 5.2 REMEDIAL INVESTIGATION ACTIVITIES

18 The following sections summarize the planned tasks that will be performed during the RI phase
19 for the process-waste pipeline systems. Planned tasks include the following:

20 1. Planning
21 2. Field investigation
22 3. Management of investigation-derived waste
23 4. Laboratory analysis and data validation.

24 These tasks and subtasks reflect the work structure that will be used to manage the work and
25 develop the project schedule provided in Chapter 6.0.

26 5.2.1 Planning

27 The planning subtask includes tracking and coordinating activities to be completed and
28 documentation that must be completed before RI field activities can begin. This includes
29 interfacing with other organizations and/or project managers who will be providing information
30 for presentation in the 200-IS-I OU RI report. It also includes the preparation of a site-specific
31 health and safety plan in accordance with 40 CFR 300.430(b)(6), "Remedial
32 Investigation/Feasibility Study and Selection of Remedy," "Scoping," and 29 CFR 1910.120,
33 "Hazardous Waste Operations and Emergency Response," and a preliminary hazard
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1 classification. If required, a final hazard classification and safety analysis will be performed in
2 accordance with approved procedures. Radiological work permits, excavation permits,
3 supporting surveys (e.g., cultural, radiological, wildlife, utilities), work instructions, personnel
4 training, and the procurement of materials and services (e.g., drilling and geophysical logging
5 services) also will be required. In addition, characterization locations identified in the SAPs
6 (Appendices A and B) will be located using a global positioning satellite system.

7 DOE/RL-98-28, Appendix B, provides a general health and safety plan that outlines health and
8 safety requirements for RI activities. A site-specific health and safety plan will be prepared for
9 characterization activities, following requirements of the general health and safety plan. Initial

10 surface radiological surveys will be performed to document any radiological surface
11 contamination and background levels in and around the sampling locations. This information
12 will be used to document initial site conditions.

13 5.2.2 Field Investigation

14 The field-investigation task involves performing data-gathering activities in the field that are
15 required to satisfy the project DQOs. The field-characterization approach is summarized in
16 Section 4.2 and detailed in the SAPs provided in Appendices A and B of this work plan. The
17 scope includes collection of sediment/sludge/scae samples inside of pipelines and geophysical
18 logging and soil sampling and analysis to characterize the vadose-zone soil at selected locations
19 adjacent to pipelines. Major subtasks associated with the field investigation include the
20 following:

21 0 Test-pit excavations to expose pipelines and provide access for inspection and internal
22 sample collection

23 0 Direct-push installations for geophysical logging and soil-sample collection

24 * Preparation of a field report.

25 5.2.2.1 Pipeline Systems

26 Under this work plan, Phase 1 characterization of the pipeline systems will be implemented.
27 Phase 2 characterization of the pipeline systems will be specified after review of the Phase 1
28 results either in a revision to this work plan or in a separate work plan. A general description of
29 the characterization methods that may be applied during each phase is presented in Chapter 4.0.
30 Phase I characterization activities are presented in Appendix A for the facility pipelines and in
31 Appendix B for the tank-farm waste-transfer pipelines. Phase 2 activities will be specified after
32 the Phase 1 results have been reviewed. Subtasks to be completed under Phase 1 are discussed
33 below.

34 Pipeline Internal Evaluation

35 Phase I pipeline sample locations will be selected using a focused approach. Field-investigation
36 locations are expected to be selected based on the assumption that residual wastes in the
37 pipelines would accumulate in certain locations (e.g., bends, low pipeline segments). In
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1 addition, areas of known or suspected unplanned-release sites will be targeted for sampling.
2 As-built drawings will be used for generally locating pipelines in the field, and surface
3 geophysical techniques (e.g., GPR, conductivity, and/or magnetometer) will be used to define a
4 lines-specific location.

5 Evaluating interiors of pipelines involves accessing the inside of selected pipelines at designated
6 locations to gather samples for field screening and laboratory analyses. Access to pipelines to
7 collect samples will be gained by either excavating a test pit or if an appropriate technique is
8 available by constructing a borehole down to the pipeline. Certain pipelines with direct internal
9 access points such as manholes or sampler pits may be sampled without excavation. Sampling

10 techniques at any specific locations will be dependent upon the site's physical characteristics
11 including interferences. Radiological monitoring of soils will occur during excavation activities.
12 All exposed pipeline segments will have their external surface field screened for radiological
13 contamination. Accessing the interior of the pipeline may involve penetrating the pipe by
14 drilling a hole into it so that a probe can be inserted or by cutting out a segment of pipe. Once
15 internal access is acquired, visual inspections of the interior of the pipe will be accomplished
16 either by personnel inspection or via remote video equipment. This inspection will provide
17 information on the presence of waste in the pipeline at the sample location and information on
18 the condition of the pipeline. Observations such as occurrence of breaks, cracks, misaligned
19 joints, corrosion, and internal buildup of sediment, sludge, and/or scale will be recorded.
20 Available residual waste material present inside the lines will be sampled. Field screening for
21 radiological and nonradiological constituents will be performed if sufficient material is available.

22 Soil Adjacent to Pipelines

23 Known and suspected unplanned release sites along selected pipelines will be sampled. When
24 two pipeline segments of dissimilar material are joined, the potential exists for a failure at this
25 joint. As part of the focused-sampling approach, sampling will be conducted at some of these
26 locations. At suspected release sites, surface surveys of the area would be conducted prior to any
27 excavation. Direct-push installations will be completed adjacent to pipelines to perform
28 geophysical logging and collect samples for field screening and laboratory analysis.
29 Contaminated soil along pipelines that are suspect leakage areas have been identified for
30 characterization. Small-diameter casing will be installed using direct-push equipment for use in
31 geophysical logging. Geophysical logging will be completed primarily to provide information
32 on the distribution of gamma-emitting radionuclides. Passive-neutron logging may be performed
33 to evaluate whether plutonium is present at high-activity levels. Active-neutron logging will be
34 used to measure moisture distribution in the soil. Logging results will be reviewed before any
35 sampling activities are initiated. At the completion of sampling, the direct-push casing will be
36 removed and decontaminated (if possible). The borehole will be abandoned, and initial site
37 conditions will be reestablished.

38 A small-diameter direct-push split-spoon sampler will be used for soil-sample collection.
39 Field-screening analysis for radiological and nonradiological constituents will be completed for
40 each interval sampled. Samples selected for laboratory analysis, based on field-screening results,
41 will be packaged for shipment to an offsite laboratory if radiation levels permit. Otherwise,
42 samples will be shipped to an onsite laboratory. At the completion of sampling, the direct-push
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1 casing will be removed and decontaminated (if possible). The borehole will be abandoned, and
2 initial site conditions will be reestablished.

3 Other activities include work-zone setup, mobilization/demobilization of equipment, and
4 equipment decontamination. Radiological field screening will assist in establishing
5 radiation-control measures and ensure worker health and safety.

6 Preparation of Field Report

7 At the completion of the field investigation, a field report will be prepared to summarize the
8 activities performed and information collected in the field, including survey data for direct-push
9 locations, the number and types of samples collected and associated Hanford Environmental

10 Information System database numbers, inventory of investigation-derived waste containers,
11 geological logs, field-screening results, and geophysical-logging results.

12 5.2.2.2 241-CX-72 Storage Tank

13 Task to be completed for the 241 -CX-72 Storage Tank include borehole drilling, sample
14 collection, and laboratory analysis. Samples obtained from the residual waste material in the
15 tank will be sent to a laboratory for analysis of radiological and nonradiological constituents.
16 Radionuclide concentrations may require analysis by an onsite laboratory.

17 5.2.3 Management of Investigation-Derived Waste

18 Waste-designation DQOs will be established before the characterization activities are begun, to
19 ensure that the information collected during the field activities supports the designation of all
20 investigation-derived waste for the project. During the investigation-derived waste DQO
21 process, any listed waste issues will be resolved. Any additional sampling requirements or
22 analytes needed to support waste-designation activities will be identified and the requirements
23 implemented through the waste-designation DQO summary report that will be prepared at that
24 time.

25 Waste generated during the RI will be managed in accordance with a waste-control plan to be
26 prepared for the sampling activity. DOE/RL-98-28, Appendix E, provides general waste
27 management processes and requirements for the investigation-derived waste and forms the basis
28 for activity-specific waste-control plans. The site-specific waste-control plan addresses the
29 handling, storage, and disposal of investigation-derived waste generated during the RI phase.
30 Further, the plan identifies governing procedures and discusses types of waste expected to be
31 generated, the waste-designation process, and the final-disposal location. The investigation-
32 derived waste management task begins when investigation-derived waste is first generated at the
33 start of the field investigation and continues through waste designation and disnn-a.
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1 5.2.4 Laboratory Analysis and Data Validation of
2 Process-Facility Pipelines

3 Samples collected from within the pipelines and from adjacent soil will be analyzed for a suite of
4 radionuclides and nonradionuclide constituents identified during the DQO process. The list of
5 analytes, laboratory methods, associated target-detection limits, and quality assurance and
6 quality control requirements for Phase 1 sampling of Process-Facility pipelines is provided in the
7 SAP (Appendix A). This task includes the laboratory analysis of samples, the compilation of
8 laboratory results in data packages, and the validation of a representative number of laboratory
9 data packages.

10 5.2.5 Laboratory Analysis and Data Validation of
11 Tank-Farm Pipeline-System Samples

12 Samples collected from within the pipelines and from adjacent soil will be analyzed for a suite of
13 radionuclides and nonradionuclide constituents identified during the DQO process. The list of
14 analytes, methods, and associated target-detection limits is provided in the Phase 1 SAP
15 (Appendix B). The SAP also specifies the quality-assurance, quality-control, and data-reporting
16 requirements for the laboratory analysis. Validation of a representative number of laboratory
17 data packages will be performed. Data review and validation will be completed in accordance
18 with best-basis inventory procedures.

19 5.3 EVALUATION OF PHASE I DATA

20 All Phase 1 characterization data will be compiled and reviewed at the completion of field
21 operations and receipt of laboratory results. Field-screening results, geophysical-logging data,
22 and laboratory analyses will be included. Results will be tabulated and maps and plots prepared
23 to show the contaminant distribution. Based on the results of Phase 1, an assessment will be
24 completed concerning the need for additional data collection for each of the process-waste
25 pipeline bins. The data collected in Phase 1 will be used to determine whether contamination is
26 above the preliminary cleanup levels and if remediation is required. If the need for additional
27 data collection is determined to be required to support risk-assessment evaluations and remedial
28 decision making, planning for Phase 2 will be initiated.

29 Phase 2 will entail gathering additional data to support remedial decisions, including no action.
30 Additional characterization data will be acquired to allow for a statistical analysis of the data set.
31 The data set will be used to determine a 95 percent upper confidence limit of the mean
32 concentration for the COPCs. The uncertainty in the calculated values, based on the proposed
33 total number of analyses that will be used, will be presented in the Phase 2 SAP. Results of both
34 phases of characterization will be presented in the RI report.

35 5.4 REMEDIAL INVESTIGATION REPORT

36 This section summarizes data-evaluation and -interpretation subtasks leading to the production of
37 an RI report. The primary activities include a data-quality assessment; evaluating the nature,
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1 extent, and concentration of contaminants based on sampling results; assessing contaminant fate
2 and transport; refining the site conceptual models; and evaluating risks through a risk
3 assessment. These activities will be performed as part of the RI report preparation task.

4 5.4.1 Data-Quality Assessment

5 A data-quality assessment will be performed on the analytical data to determine if they are the
6 right type, quality, and quantity for their intended use. The data-quality assessment completes
7 the data lifecycle of planning, implementation, and assessment that began with the DQO process.
8 In this task, the data will be examined to see if they meet the analytical-quality criteria outlined
9 in the DQO and are adequate to evaluate the decision rules in the DQO.

10 5.4.2 Data Evaluation and Conceptual-Model
11 Refinement

12 This task will consist of evaluating the information that has been collected. The nonradiological
13 and radiological data associated with the samples taken from within the pipeline structures and
14 surrounding subsurface soil will be compiled, tabulated, and evaluated to satisfy data needs.
15 Data-evaluation tasks may include the following.

16 * Perform initial screening for contamination by evaluating the data with respect to
17 background, using simple comparisons of maximum values to background
18 concentrations.

19 0 Compare the data to potential cleanup levels.

20 0 Describe the distribution of contamination within the pipelines, based on field-screening
21 and laboratory analytical results for sludge, sediment, or scale samples taken from within
22 the pipelines.

23 * Describe the vertical and lateral distribution of contamination in soil adjacent to
24 pipelines, based on geophysical-logging results and analytical data for soil samples.

25 * Construct data diagrams and plots to evaluate spatial correlations within and between
26 sampled media (inside pipelines and surrounding soil). This evaluation will be used to
27 assess whether contamination is concentrated in a particular area, in relationships
28 between contaminant levels and locations inside the pipelines, and in surrounding soil.

29 a If sufficient data are available, perform statistical analyses. This step has many facets,
30 including determining the distribution of the data and selecting the appropriate statistical
31 tests.

32 Data requirements for Phase 1 and Phase 2 decision making are documented in D&D-30262,
33 Table 5-4. Use of maximum or detected values was determined to be appropriate for Phase 1.
34 For Phase 2 decision making, data sets will utilize a 95 percent upper confidence level of the
35 mean value.
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1 The combined chemical and geophysical data will be used for refining the preliminary
2 conceptual contaminant-distribution models and as inputs to the risk assessment. Phase 1 results
3 also will be used to determine Phase 2 data needs.

4 5.4.3 Baseline Risk Assessment

5 For the 200-IS-I OU, a quantitative, baseline risk assessment will be prepared as part of the RI
6 report for all potential pathways: human-health direct contact, ecological, and protection of
7 groundwater. It is important to note that for the baseline risk assessment, completed risk
8 assessments conducted for process facilities liquid-waste disposal sites, tank farms, and other
9 applicable waste sites also will be evaluated, with input parameters and results included as

10 appropriate, to support the 200-IS-I OU analyses. Results of these other risk assessments will be
11 integrated and used to support an evaluation of the risk posed by residual waste associated with
12 pipeline structures and associated soil.

13 The baseline risk assessment will evaluate risk to human and ecological receptors from potential
14 exposure to contaminants in accessible surface sediments and shallow subsurface soils. The risk
15 assessment also will evaluate the potential for contaminants that are currently in the vadose-zone
16 soil to impact groundwater in the future. Risks from current groundwater contamination will not
17 be evaluated; this evaluation will be conducted as part of the RI/FS process for the Central
18 Plateau respective groundwater OUs.

19 A baseline risk analysis for those COPCs detected within the pipelines also will be completed.
20 Initial screening will consider the constituents to be directly accessible to potential receptors.
21 Modeling of future exposure risks, as the pipelines degrade and constituents actually become
22 available to surrounding soil, also will be completed. These modeling results will be considered
23 in the risk evaluations associated with various potential leave-in-place remedial alternatives
24 (e.g., no action, decontamination flushes, grouting).

25 5.4.3.1 Risk Framework

26 Ecology, EPA, and DOE, cumulatively known as the Tri-Parties, undertook the task of
27 developing a risk framework to support risk assessments in the Central Plateau. This included a
28 series of workshops completed in 2002 with representatives from DOE, EPA, Ecology, the
29 Hanford Advisory Board, the Tribal Nations, the State of Oregon, and other interested
30 stakeholders. The workshops focused on the different programs involved in activities in the
31 Central Plateau and the need for a consistent application of risk-assessment assumptions and
32 goals. The results of the risk framework are documented in letter HAB 132, "Exposure
33 Scenarios Task Force on the 200 Area;" in the Tri-Parties' response to HAB 132,
34 (Klein et al., 2002, "Consensus Advice #132: Exposure Scenarios Task Force on the 200 Area");
35 and in HAB, 2002, Report of the Exposure Scenarios Task Force. The risk assessment presented
36 in the RI report will use data collected from the pipeline structures and surrounding soil and will
37 be sufficient to allow quantification of risk.
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1 5.4.3.2 Standards, Guidance Documents, and Computer Codes

2 The human-health risk assessment will be conducted in accordance with appropriate subsections
3 of WAC 173-340 and with the following DOE and EPA guidance documents:

4 0 DOE/RL-91-45, Hanford Site Baseline Risk Assessment Methodology

5 0 EPA/540/1-89/002, Risk Assessment Guidance for Superfund (RAGs), Volume I - Human
6 Health Evaluation Manual, (Part A) Interim Final, OSWER 9285.7-01 A

7 0 EPA, 1991, Risk Assessment Guidance for Superfund, Vol. 1, Human Health Evaluation
8 Manual, Supplemental Guidance: Standard Default Exposure Factors, (Interim Final),
9 OSWER Directive 9285.6-03

10 0 EPA/600/P-95/002Fa, Exposure Factors Handbook Volume 1: General Factors

11 EPA/540/R-99/005, Risk Assessment Guidance for Superfund, Volume I: Human Health
12 Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final

13 * EPA/600/P-92/003C, Proposed Guidelines for Carcinogen Risk Assessment

14 0 EPA, 2002, Calculating Upper Confidence Limits for Exposure Point Concentrations at
15 Hazardous Waste Sites, OSWER Publication 9285.6-10

16 a EPA/600/R-07/038, ProUCL Version 4.0 User Guide.

17 Human direct contact risks for nonradionuclides initially will be evaluated by comparison to
18 risk-based standards such as WAC 173-340-745, "Soil Cleanup Standards for Industrial
19 Properties," or WAC 173-340-740, "Unrestricted Land Use Soil Cleanup Standards," depending
20 on the location of the site with respect to the Central Plateau land-use boundary and
21 consideration for the site containing TSD components. Risks associated with the vadose zone
22 and groundwater pathways will be evaluated in accordance with WAC 173-340-747, "Deriving
23 Soil Concentrations for Ground Water Protection." Contaminants present at concentrations
24 exceeding these risk-based standards will be considered further in the risk-assessment process.
25 Risks from nonradiological noncarcinogens will be evaluated by calculating hazard quotients for
26 individual constituents and a hazard index for cumulative risk. Risks from nonradiological
27 carcinogens and radionuclides will be evaluated by calculating incremental cancer risks for
28 individual constituents and a cumulative cancer risk.

29 The RESidual RADioactivity (RESRAD) computer program (ANL, 2002, RESRADfor
30 Windows, Version 6.21) will be used to obtain risk and dose estimates from direct-contact
31 exposure to radiological constituents present in the shallow zone of the waste sites. The
32 RESRAD transport model also will be used to obtain risk and dose estimates for the protection of
33 the groundwater pathway. Additional analysis may be performed using other appropriate fate
34 and transport models when approved by Ecology and EPA to assess impact to the groundwater
35 from chemicals and radionuclides in the vadose zone (in accordance with WAC 173-340-747(8),
36 "Deriving Soil Concentrations for Ground Water Protection," "Alternative Fate and Transport
37 Models").
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1 5.4.3.3 Additional Risk-Assessment Information

2 For those 200-IS-I OU pipeline systems and waste sites located inside the Core Zone, risk
3 assessment will be performed for an industrial-exposure scenario to establish the baseline risk.
4 As part of the FS, additional risk assessment for informational purposes may be performed to
5 evaluate other scenarios, such as a Native American scenario or an intruder scenario, to evaluate
6 postremediation residual risks.

7 The pipelines (including interior contents) and surrounding soil composing each process
8 waste-stream bin will be evaluated in the risk assessment. The pipelines in each bin, with the
9 exception of tank-farm waste-transfer pipelines, may be considered as one entire unit in risk

10 calculations. Site-specific data will be used to justify this grouping into one unit. The
11 characterization data that support this approach will be provided as part of the risk assessment.
12 Tank farm waste-transfer pipelines are considered too heterogeneous for unit risk application.
13 Subdivision of Bins 1-5 may be necessary in some instances because of unique, facility-specific,
14 heterogeneity. Those pipelines identified for subdivision because of characteristics that are not
15 consistent with the primary bin may be evaluated separately in the risk assessment.

16 Contaminant concentrations, distribution, and pathway availability will be evaluated. Analytical
17 data and hydrogeologic information used in risk calculations include the following:

18 a Laboratory analytical results from sampled media

19 . Waste-site configuration and construction (multiple pipelines within a sealed encasement
20 or direct-buried single pipelines)

21 * Depth of burial (above or below the 4.6 m [15-ft] direct human-exposure point of
22 compliance) (in accordance with WAC 173-340-745(5)(b), "Soil Cleanup Standards for
23 Industrial Properties," "Method C Industrial Soil Cleanup Levels," or
24 WAC 173-340-740(3)(b), "Unrestricted Land Use Soil Cleanup Standards," "Method B
25 Soil Cleanup Levels for Unrestricted Land Use," "Standard Method B Soil Cleanup
26 Levels," as appropriate).

27 0 Comparison of concentrations of contaminants relative to concentrations considered
28 protective of groundwater (e.g., compared with WAC 173-340-747 values).

29 0 Known or estimated volume of a waste stream released in relation to the available pore
30 volume of soil underlying the pipeline

31 * Types and amounts of contaminants transferred by the pipeline and associated structure;
32 contaminant inventory

33 0 Release mechanism (minor isolated cracks or breaks or major discontinuities and breaks
34 throughout the line)

35 0 Expected distribution of contamination based on configuration of the pipeline structure

36 0 Geological setting
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1 a Neighboring waste sites, structures, or utilities

2 0 Potential for hydrologic and contaminant impacts to groundwater.

3 Information and assessments completed for each pipeline bin as part of the RI will be
4 incorporated into the FS. Results of the risk assessment will be used to support the evaluation
5 and selection of the appropriate remedial action. The characterization data that will be compiled
6 during Phases I and 2 of the RI should provide sufficient information to select remedies for each
7 pipeline-system bin. Following remedial action, additional data collection will be performed as
8 needed to verify achievement of cleanup goals. For sites that are candidates for a removal
9 action, final verification sampling results will provide sufficient data to document that cleanup

10 levels specified in the ROD have been achieved.

11 5.4.4 Ecological Evaluation and Risk Assessment

12 The screening-level ecological risk assessment in DOE/RL-2001-54 is meant to be
13 a conservative evaluation of risk to ecological receptors from stressors, in this case, introduction
14 of contaminants and habitat elimination. The screening-level ecological risk assessment
15 identifies pathways for ecological receptors to be exposed to the contamination and evaluates
16 potential risk from those exposures.

17 The 200-IS-I OU RI will include the screening of contaminants against ecological soil protection
18 values. WAC 173-340-900, "Tables," Table 749-3 for non-radionuclides and soil biota
19 concentration guideline, (i.e., BCGs [DOE-STD- 1153-2002, A Graded Approach for Evaluating
20 Radiation Doses to Aquatic and Terrestrial Biota]) for radionuclides. Waste site
21 characterization data from 200-IS-1 OU facility and tank farm processes (e.g., transfer lines and
22 soils) will be assessed against the Central Plateau ecological risk assessment. The ecological risk
23 assessment being performed for the Central Plateau may stand as the ecological risk assessment
24 for the 200-IS-I OU.

25 5.4.5 Treatability Studies Needs

26 In conjunction with the RI data compilation and assessment, the FS activities will be initiated
27 and will include the identification of applicable remedial alternatives. The need to conduct
28 treatability studies will be evaluated as part of the RI process. Treatability studies may be
29 required to verify the feasibility of a technology, cost of a remedy, or applicability of a
30 technology or action under different site conditions. An initial treatability study need was
31 identified. Costs for implementation of the remedial actions being considered will be
32 obtained from completed projects in other parts of the Hanford Site (e.g., 100 or 300 Areas,
33 200-UW-1 OU pipeline removal) or at other DOE facilitie.

34 Facilities Process-Waste Pipelines

35 Phase 1 RI characterization activities are expected to provide additional information that may
36 contribute or be used in lieu of treatability studies needed to complete the FS. Information
37 obtained during Phase 1 characterization activities will provide important information
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1 concerning the existing condition of the buried pipelines, level of effort and costs to acquire data,
2 and worker-exposure conditions that will be associated with certain remedies.

3 5.5 FEASIBILITY STUDY/CLOSURE PLAN

4 After completion of the RI, remediation alternatives and closure strategies identified in this work
5 plan will be more fully developed and will be evaluated against RCRA closure performance
6 standards and the CERCLA nine criteria (40 CFR 300.430(e)(9)(iii), "Remedial
7 Investigation/Feasibility Study and Selection of Remedy," "Feasibility Study," "Detailed
8 Analysis of Alternatives," "Nine Criteria for Evaluation") in the FS and appended RCRA TSD
9 unit closure plans. The FS process consists of the following steps.

10 1. Define remedial-action objectives and RCRA closure and RCRA corrective action
11 performance standards.

12 2. Identify general response actions to satisfy remedial-action objectives.

13 3. Identify potential technologies and process options associated with each general response
14 action.

15 4. Screen the process options to select a representative process for each type of technology
16 based on its effectiveness, implementability, and cost.

17 5. Assemble viable technologies or process options into alternatives representing a range of
18 treatment and containment, plus a no-action alternative.

19 6. Evaluate alternatives and present information needed to support remedy selection and
20 RCRA closure of the unit, pursuant to Hanford Facility RCRA Permit, Condition lI.K
21 (WA 7890008967).

22 5.5.1 Remedial-Action Alternatives

23 Potential remedial-action alternatives that have been identified for the 200-IS-I OU waste sites
24 include the following:

25 0 No-action alternative
26 . Excavation and disposal of waste
27 a Excavation with treatment and disposal
28 * In situ treatment (stabilization)
29 * Maintain existing soil cover/institutional controls/monitored natural attenuation.

30 Sections of pipelines and many of the diversion boxes that are part of the 200-IS-I OU are
31 located in areas where the use of a cap/barrier may be proposed for remedial actions that will be
32 undertaken by another OU or project to address facilities, WMAs, and/or other waste sites.
33 Evaluation of remedial alternatives for the 200-IS-1 OU waste sites will consider the benefits of
34 these proposed barriers and how remedial strategies and decisions can be integrated.
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1 A summary of each of these potential alternatives as it would apply to the 200-IS-1 OU waste
2 sites is provided below. Two principal categories of remedial alternative currently are identified,
3 those actions that require removal and those that entail in-place remedies. In-place remedies
4 would include in situ treatment (stabilization), or maintaining an existing soil cover if already
5 present, with institutional controls.

6 5.5.1.1 No Action

7 Title 40 CFR 300 requires that a no-action alternative be evaluated as a baseline for comparison
8 with other remedial alternatives. The no-action alternative represents a situation where no legal
9 restrictions, access controls, or active remedial measures are applied to the site. No action

10 implies allowing the wastes to remain in the current configuration, thus being affected only by
11 natural processes. No maintenance or other activities will be instituted or continued. Selecting
12 the no-action alternative would require that a waste site pose no unacceptable threat to human
13 health or the environment.

14 5.5.1.2 Maintain Existing Soil Cover/Institutional Controls/Monitored Natural
15 Attenuation

16 Under this alternative, the existing soil cover on a waste site is maintained and/or augmented as
17 needed to provide protection from intrusion by biological receptors, along with legal barriers
18 (e.g., deed restrictions, excavation permits) and physical barriers (e.g., fencing) that would
19 mitigate contaminant exposure. Radioactive contaminants remaining beneath the clean soil
20 cover are allowed to decay in place (i.e., to attenuate naturally), thereby reducing risk until
21 remediation goals are met. This alternative may be preferable in the following circumstances:

22 a For contaminants that naturally attenuate and are not mobile in the environment

23 * For contaminants that may be mobile but attenuate/decay before impacting the
24 environment

25 * When the cost to remediate does not gain a comparable amount of risk reduction
26 . When the cost for active remediation (e.g., remove and dispose, capping) is prohibitive.

27 For sites having a clean soil cover of less than 4.6 m (15 ft), more stringent institutional controls
28 (e.g., physical and legal barriers, biological monitoring, removal of deeply rooted plants, control
29 of deep-burrowing animals) will need to be implemented. Water- and land-use restrictions also
30 will be used to prevent exposure.

31 Natural attenuation relies on natural processes to lower contaminant concentrations until cleanup
32 levels are met. Monitored natural attenuation includes sampling and/or environmental
33 monitoring, consistent with EPA/540/R-99/006, Radiation Risk Assessment at CERCLA Sites:
34 Q&A, OSWER 9200.4-31P, to verify that contaminants are attenuating as expected and to ensure
35 that contaminants remain isolated (e.g., will not lead to degradation of groundwater or be
36 released to air or biota). Attenuation monitoring activities could include monitoring of the
37 vadose zone using geophysical logging methods or groundwater monitoring to verify that natural
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1 attenuation processes are effective. Monitoring of groundwater may be required near sites with
2 mobile contaminants left in place, to verify that groundwater is not being impacted.

3 5.5.1.3 Removal, Treatment, and Disposal

4 Remedial alternatives will be evaluated that may involve different combinations of remove, treat,
5 and dispose actions, depending on site conditions. Consideration of radionuclide composition
6 and activity, remediation-worker exposure hazards, and available disposal pathways will have a
7 significant influence on remedy selection. Removal activities will involve excavation of soil and
8 structures. Treatment may include in situ or ex situ operations. Treatment technologies
9 involving in-place stabilization or postremoval stabilization will be evaluated. Additional

10 discussion on the application of these potential actions is discussed below.

11 Removal and Disposal:

12 Structures and soil with contaminant concentrations above the preliminary remediation
13 goals would be removed using conventional techniques and would be disposed of at an
14 approved disposal facility, most likely the Environmental Restoration Disposal Facility, or
15 at an offsite facility if transuranic constituents are involved. The depth and, therefore, the
16 volume of soil removed largely will depend on which categories of preliminary remediation
17 goals are exceeded. For example, if human-health direct-contact or ecological preliminary
18 remediation goals are exceeded, removals would be conducted to a maximum of 4.6 m
19 (15 ft). Conversely, if groundwater protection is required, soils (to the extent practicable)
20 would be removed to meet groundwater-protection preliminary remediation goals. A
21 decision logic would be developed, with criteria used to determine if belowgrade structures
22 (e.g., pipelines, diversion boxes, catch tanks) that extend deeper than 4.6 m (15 ft) would be
23 removed. Decision inputs would include results of fate and transport modeling (in
24 accordance with WAC 173-340-747(8), risk assessment, and regulatory requirements).

25 The remediation of sites under the remove-and-dispose alternative would be guided by
26 the observational approach. The observational approach is a method of planning,
27 designing, and implementing a remedial action that relies on information (e.g., samples)
28 collected during remediation to guide the direction and scope of the activity. Data
29 collected are used to assess the extent of contamination and to make real-time decisions
30 in the field. Targeted (or hot-spot) removals could be considered under this alternative if
31 contamination is localized in only a portion of a waste site.

32 Radioactive waste will require special-handling protocols. Remote-controlled equipment
33 and containment structures may be necessary if removal actions involve high-activity
34 waste. Removal actions using the observational approach do not require that the precise
35 extent of contamination be known before excavation; rather, the extent of contamination
36 is assessed as the excavation proceeds, and the extent of remediation is adjusted
37 accordingly. In this alternative, soils will be removed until the preliminary remediation
38 goals are achieved to a maximum depth of 4.6 m (15 ft). In some cases, deeper depths of
39 removal, as agreed upon with the regulators, may be required where removal of an
40 engineered structure is required. If previously unanticipated contamination above the
41 preliminary remediation goals is discovered, the extent of remediation may be increased
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1 following consultation with the Tri-Parties. A decision to excavate to a greater depth to
2 protect groundwater (i.e., if required to meet groundwater maximum contaminant levels)
3 would depend on factors such as the cost of further remediation, amount of risk reduction
4 achieved, volume of soil generated, availability of disposal-facility capacity, impacts on
5 cultural and ecological resources, logistics and interference with other onsite
6 activities/structures, worker safety issues, and implementability of the excavation for the
7 deeper contamination.

8 a Removal with Ex Situ Treatment and Disposal:

9 Low-level radioactive waste and/or hazardous waste are acceptable for disposal at the
10 Environmental Restoration Disposal Facility in accordance with the waste-acceptance
11 criteria (BHI-00 139, Environmental Restoration Disposal Facility Waste Acceptance
12 Criteria). For certain removal actions involving moderate- or high-activity radiological
13 or mixed waste, ex situ treatment may be required to meet disposal requirements. For this
14 waste, treatment technologies will be identified to meet potential disposal requirements.

15 * In Situ Treatment with Removal and Disposal:

16 Stabilization of residual liquids in pipelines may be required before removal actions are
17 initiated at some waste sites. Injection or pumping of specially formulated grout mixtures
18 designed to encapsulate and stabilize any residual liquids will be considered as a remedial
19 alternative. In situ treatment before removal also will be evaluated for worker-safety,
20 waste-handling, and waste-disposal considerations.

21 * In Situ Treatment:

22 Some pipeline segments may have attributes where application of an in situ treatment
23 technology would be an appropriate remedy. This remedy may be applicable to pipelines
24 that have sorbed contaminants (e.g., vitrified clay pipeline) or that have accumulated
25 a.significant build-up of scale or other residual material inside the pipe that would be
26 difficult to remove. Leaking pipelines also may have a localized accumulation of
27 contaminated soil concentrated near the structure. Currently identified in situ treatment
28 technologies consist of grout injection/pumping into a pipeline and/or the surrounding
29 soil and vitrification. For grouting, chemical fixation agents would be mixed with the
30 grout and used to stabilize local contamination. In situ vitrification techniques will be
31 evaluated for situations where a mechanism needs to be considered to stabilize
32 high-activity and/or transuranic-containing materials. These stabilization techniques
33 would be remedial alternatives for those locations where the exposure-pathway
34 assessment identified groundwater as a potentially impacted medium.

35 Placement of a plug of material is anticipated to be sufficient to isolate the structure in
36 some pipeline locations. These situations currently are being associated with those
37 pipelines that have been identified where a segment of the line will be positioned under
38 a proposed barrier.

39 Certain pipeline segments where the constructed materials have shown no tendency to
40 sorb chemical constituents (e.g., stainless-steel pipelines) only may require application
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1 of a decontamination procedure. Flushing of residual constituents (e.g., liquids,
2 sediments, sludge) may be sufficient action to remove contaminants and eliminate future
3 exposure concerns.

4 5.5.2 Remedial Alternatives, Performance Standards,
5 and Selection Criteria

6 During the detailed analysis, each alternative will be evaluated against the following CERCLA
7 criteria (40 CFR 300.430(e)(9)(iii)):

8 . Overall protection of human health and the environment
9 0 Compliance with ARARs

10 0 Long-term effectiveness and permanence
11 0 Reduction of toxicity, mobility, or volume through treatment
12 0 Short-term effectiveness
13 0 Implementability
14 0 Cost
15 & State acceptance
16 * Community acceptance.

17 The first two criteria are considered threshold criteria, which the remedial alternatives being
18 evaluated must meet. The next five criteria are considered balancing criteria, which are used to
19 assist in selecting the most appropriate remedial alternative. The last two criteria are considered
20 modifying criteria, which are used to assist in finalizing the selection of a remedial alternative.
21 The modifying criterion of State acceptance will be documented in the ROD. The final
22 modifying criterion, community acceptance, will be applied following the FS during the
23 proposed plan and ROD phase.

24 The National Environmental Policy Act of 1969 values will be evaluated and incorporated into
25 the FS as part of DOE's statutory responsibility under the National Environmental Policy Act
26 of 1969. These values include impacts to natural, cultural, and historical resources;
27 socioeconomic aspects; and irreversible and irretrievable commitments of resources.

28 The RCRA closure performance standards (WAC 173-303-610[2], "Closure and Post-Closure,"
29 "Closure Performance Standard") will be used to evaluate the ability of alternatives to comply
30 with RCRA closure requirements. These standards require the closure of TSD units in a manner
31 that achieves the following:

32 0 Minimizes the need for further maintenance

33 . Controls, minimizes, or eliminates, to the extent necessary to protect human health and
34 the environment, postclosure escape of dangerous waste, dangerous-waste constituents,
35 leachate, contaminated run-off, or dangerous-waste decomposition products to the
36 ground, surface water, groundwater, or the atmosphere

37 - Returns the land to the appearance and use of surrounding land areas to the degree
38 possible, given the nature of the previous dangerous-waste activity.
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I In addition, RCRA corrective-action performance standards (WAC 173-303-64620, "Closure
2 and Post-Closure," "Corrective Action," "Requirements") will be used to evaluate how well the
3 alternatives comply with RCRA corrective-action requirements. These standards state that
4 corrective action must achieve the following:

5 0 Protect human health and the environment for all releases of dangerous waste and
6 dangerous constituents, including releases from all solid-waste management units at the
7 facility

8 0 Occur regardless of the time at which waste was managed at the facility or placed in such
9 units, and regardless of whether such facilities or unit were intended for the management

10 of solid or dangerous waste

11 * Be implemented by the owner/operator beyond the facility boundary where necessary to
12 protect human health and the environment.

13 The FS also will include supporting information needed to complete the detailed analysis and
14 meet regulatory integration needs, including the following.

15 * Summarize the RI, including the nature and extent of contamination, the contaminant-
16 distribution models, and an assessment of the risks to help establish the need for
17 remediation and to estimate the volume of contaminated media.

18 0 Refine the conceptual exposure-pathway model to identify pathways that might need to
19 be addressed by remedial action.

20 . Provide a detailed evaluation of potential ARARs, beginning with potential ARARs
21 identified in the Implementation Plan (DOE/RL-98-28, Chapter 4.0).

22 . Refine potential remedial-action objectives and preliminary remediation goals identified
23 in the Implementation Plan (DOE/RL-98-28, Chapter 5.0), based on the results of the RI,
24 ARAR evaluation, and current land-use considerations.

25 - Refine the list of remedial alternatives, identified in the Implementation Plan
26 (DOE/RL-98-28, Appendix D) and in this section, based on the RI.

27 . Provide corrective-action recommendations for RPPs to fulfill the requirements for
28 a CMS report.

29 * Include as appendices or separate documents, closure plans to address RCRA TSD units
30 in the OU. The closure plans may incorporate, by reference, specific sections of the work
31 plan or RI report containing specific c"osure-pian information. The closure plans Will
32 include closure performance standards, a closure strategy, general closure activities
33 including verification sampling, and a general postclosure plan.

34 Additional RCRA integration guidance for preparing an FS/closure plan is provided in
35 DOE/RL-98-28, Section 2.4.
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1 5.6 FEASIBILITY STUDY/CLOSURE PLAN

2 Remedial actions in the Central Plateau are being investigated and evaluated on an OU-by-OU
3 basis, as defined in 40 CFR 300, 40 CFR 300.430, and the Tri-Party Agreement Acton Plan
4 (Ecology et al., 1989b). To provide flexibility for implementing remedial actions, alternative
5 methods for remediation of Central Plateau waste-site groupings will be considered. Several
6 alternatives currently are under consideration, some of which may be used for the waste sites
7 addressed in this work plan. Three alternatives have been identified to provide flexibility in the
8 decision-making process, facilitate early action, and remediate and close specific areas or zones.
9 Examples of these remedial alternatives are presented below: high-risk waste sites identified by

10 grouping, regional-site closure, and waste-site grouping by characteristics or hazards.

11 5.6.1 Waste Sites Identified for Early Action

12 This remedial alternative accelerates the start of remedial actions and closure of waste sites that
13 present an ongoing or expected future threat to groundwater. Some Central Plateau high-risk
14 sites already have been identified for early actions near the U Plant, PUREX Plant, and
15 Plutonium Finishing Plant. These sites will be included in proposed plans and RODs that
16 promote early action. Waste sites also may be identified that would be appropriate for
17 implementing an expedited response action. A "Time Critical Removal Action" could be used to
18 streamline the cleanup and close-out process for selected waste sites. This approach has been
19 used at the U Plant for the 200-W-42 Pipeline removal.

20 5.6.2 Regional-Site Closure

21 Waste-site remedial decision making may be adjusted under a regional-closure strategy that
22 aligns waste sites into groups defined by geographical zones. Under this strategy, waste sites in
23 a geographical area may be remediated as a group, even though they may be in different OUs.
24 A strategy to implement this regional-closure alternative is being developed for the Central
25 Plateau and has been completed for the U Plant.

26 5.6.3 Waste-Site Grouping by Characteristics or
27 Hazards

28 A third example of a remedial alternative is based on a specific characteristic or hazard that
29 mandates additional requirements, such as supplemental ARARs or more robust remedial
30 alternatives. For example, some pipelines and structures in the 200-IS-I OU are suspected to
31 contain concentrations of transuranic radionuclides in excess of the 100 nCi/g concentration limit
32 for designation as transuranic constituents. Sites containing concentrations of transuranic
33 radionuclides above 100 nCi/g may require selective removal actions or more protective barrier
34 designs to prevent intrusion, based on this particular hazard. Such alternatives might not be
35 required for other process-condensate or process-waste pipelines in the 200-IS-1 OU, where only
36 low-to-moderate levels of radionuclides occur. Grouping certain pipelines or structures
37 (e.g., diversion boxes, catch tanks) with similarly contaminated soil sites (e.g., cribs and
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1 trenches) in other OUs could streamline the decision-making process and tailor the requirements
2 and alternatives to these specific hazards.

3 Along with the completion of the FS/closure plan, a proposed plan will be prepared that
4 identifies the preferred remedial alternative for the OU. The preferred remedial alternative will
5 include RCRA-closure and corrective-action requirements. In addition to identifying the
6 preferred alternative, the proposed plan will serve the following purposes.

7 a Summarize the completed RI/FS.

8 0 Provide criteria by which waste sites in the OU will be evaluated after issuance of the
9 ROD to confirm that the contaminant distribution model for the site is consistent with the

10 preferred alternative. Contingencies to move a waste site to a more appropriate waste
11 group also will be developed.

12 0 Identify performance standards and ARARs applicable to the OUs.

13 After the public-review process is complete, the lead regulatory agency will make a final
14 decision on the remedial action to be taken. The decision will be documented in a ROD and the
15 Hanford Facility RCRA Permit (WA7890008967) will be modified to incorporate the ROD (and
16 subsequent amendments) by reference, authorizing the RCRA actions.

17 5.7 REMEDY SELECTION, RECORD OF
18 DECISION, RCRA PERMIT MODIFICATION,
19 AND POST-RECORD OF DECISION
20 ACTIVITIES

21 5.7.1 Remedy Selection, Record of Decision, RCRA
22 Permit Modification

23 Once the FS process for remedial-alternative evaluation for the waste sites in the 200-IS-1 OU
24 has been completed, a proposed plan will be developed that contains a summary of the key
25 elements of the FS and presents the recommended selected remedies for the OU. The proposed
26 plan will indicate that a draft permit modification also is being conducted, with unit-specific
27 permit conditions for RPPs and the RCRA TSD units and components for incorporation into the
28 Hanford Facility RCRA Permit (WA7890008967).

29 This proposed plan will undergo a public review and comment process (40 CFR 300.430(f)(3),
30 "Remedial Investigation/Feasibility Study and Selection of Remedy"). After the
31 public-comment period has been completed, a ROD will prepared (40 CFR 300.430(f)(5),
32 "Remedial Investigation/Feasibility Study and Selection of Remedy," "Selection of Remedy,"
33 "Documenting the Decision") that documents the remedial-action decisions for the OU and the
34 responses to the public comments. Development of a ROD that supports elements of the
35 "plug-in" approach and use of a contingent or alternate remedy will be evaluated. Design of the
36 ROD will be consistent with use of a process where waste-site attributes are confirmed before a
37 remedial response is implemented.
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1 The draft RCRA permit modification will go through a public involvement process as specified
2 in WAC 173-303-830, "Permit Changes," in conjunction with the proposed plan. The draft
3 permit modification will contain the closure plan for TSD units and the proposed selected
4 remedy for RPP waste sites.

5 5.7.2 Post-Record of Decision Activities

6 After the ROD and Hanford Facility RCRA Permit (WA7890008967) modification have been
7 issued, a remedial-design report and remedial-action work plan will be prepared to detail the
8 scope of the remedial action, which will include RCRA closure and corrective-action
9 requirements. As part of this activity, DQOs will be established and SAPs will be prepared to

10 direct verification sampling and analysis. Before remediation begins, data necessary for the
11 remedial design and to support future risk assessments will be obtained. Verification sampling
12 will be performed after the remedial action is complete to determine if the ROD requirements
13 have been met and if the remedy was effective. Additional guidance for verification sampling is
14 provided in DOE/RL-98-28, Section 6.2.

15 The remedial-design report and remedial-action work plan will contain an integrated schedule of
16 remediation activities for the OU, including the schedule for RCRA TSD unit closures, and will
17 satisfy the requirements for an RPP corrective-measures implementation work plan and design
18 report. The remedial-design report/remedial-action work plan, along with the proposed Tri-Party
19 Agreement milestones, will be submitted 180 days after the ROD is signed. Remediation
20 activities will be designed to ensure integration of CERCLA cleanup activities and RCRA
21 corrective actions and closure. Following the completion of the remediation, closeout activities
22 will be performed as specified in the ROD, remedial-design report and remedial-action work
23 plan, and the Hanford Facility RCRA Permit.

24 Enforceable sections of the closure plan will be identified in the Hanford Facility RCRA Permit
25 modification. The RCRA closure activities and schedules will be defined in the Hanford Facility
26 RCRA Permit Modification and will be consistent with the closure plan. Certification of closure
27 in accordance with WAC 173-303-610(6), "Closure and Post-Closure," "Certification of
28 Closure," will be performed after cleanup actions are complete. The site will be restored as
29 appropriate for future land use. If clean closure is not attained at a TSD unit, postclosure care
30 requirements will be met. These requirements will include final-status groundwater monitoring,
31 maintenance and monitoring of institutional controls and/or surface barriers, and certification of
32 postclosure at the completion of the postclosure.

33 Fieldwork to implement the post-ROD SAPs and remediation of the waste site will follow the
34 schedule as outlined in the remedial-design report and remedial-action work plan. An operations
35 and maintenance plan will be prepared for implemented remedies that, while still protective of
36 human health and the environment, leave contamination in place. Finally, closeout reports will
37 be prepared to document that all of the remedial activities for the OU have been implemented in
38 accordance with the approved CERCLA documents.

39
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1 6.0 PROJECT SCHEDULE

2 The project schedule for activities discussed in this work plan are provided in Table 6-1. This
3 schedule was prepared using periods outlined in the Tri-Party Agreement (Ecology et al., 1989a)
4 and a two-phase field-investigation approach. Due to the complexities in reviewing the work
5 plan and sampling and analysis plans Table 6-1 was updated for the additional review time. The
6 updated table reflects the additional time required to review and respond to comments. In
7 addition, it reflects the informal 30-day dispute.

8 The schedule will be evaluated to identify efficiencies; however, the duration of the Phase 2
9 work will not be known until the Phase I data are evaluated. This schedule will serve as the

10 baseline for the work-planning process and will be used to measure the progress of implementing
11 this work plan. The portions of the schedule most germane to this work plan and the attached
12 SAPs are fiscal year 2008 and fiscal year 2009. The schedule concludes with the submittal of the
13 Phase 2 work plan. The Hanford Facility RCRA Permit (WA7890008967) will be modified after
14 the ROD is issued, during Ecology's annual modification process.

15 This schedule covers the following:

16 0 Submittal of the Revision 1 Draft B RI/FS work plan

17 0 Review and approval of the work plan(s)

18 * Field work associated with the characterization of the 200-IS-I OU waste units for
19 Phase 1

20 & Laboratory analysis for Phase 1

21 . Management of investigation-derived waste for Phase 1

22 0 Submittal of a modified work plan/SAP for Phase 2 facilities pipelines and associated soil

23 0 Closure plan for the 241-CX-70, 241-CX-71, and 241-CX-72 Tanks.

24 Interim milestones to be designated under the Tri-Party Agreement will be established through
25 negotiations among the Tri-Parties. A Class II change form will be submitted to Ecology to
26 request the addition of any interim milestones. Any updates to the project schedule or associated
27 milestones will be discussed at the monthly unit managers' meeting prior to implementing the
28 updates. One of the Tri-Party Agreement milestones (M-020-27) associated with this project
29 was met on November 25, 1992. Submission of this work plan meets Tri-Party Agreement
30 Milestone M-013-27, "Submit a revised RI/FS work plan for the 200-IS-I and 200-ST-I OUs to
31 Ecology to identify likely response scenarios and potentially applicable technologies, identify the
32 need for treatability investigations, and include sampling and analysis plans by June 30, 2007."
33
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Table 6-1. Project Schedule for 200-IS-1 Operable Unit Pipelines.
Acivity Start aini

Project Management 10/01/06 06/29/12

Work Plan 10/01/06 02/08/08
Issue Rev. I Draft B Work Plan - Tri-Party Agreement Milestone M-013-27 06/30/07

Ecology Review Work Plan 07/01/07 10/24/07

Comment Resolution 10/25/07 03/28/08
Finalize Work Plan and Obtain Ecology Approval 03/31/08 07/15/08

Phase 1 Field Investigation 05/23/08 01/31/10

Pipelines and Soils Investigations 05/15/08 11/20/08

241-CX-72 Storage Tank Investigation 01/21/08 12/30/09

Management of Investigation-Derived Waste 05/15/08 10/29/10
Lab Analysis and Data Validation Pipeline and Soils 08/18/08 05/12/09
Lab Analysis and Data Validation 241 -CX-72 Storage Tank 09/17/09 12/14/09

Submit 241-CX-70, 241-CX-71, and 241-CX-72 Tank Closure Plan - Tri-Party 06/01/08 12/31/08
Agreement Milestone M-020-54

Modify Existing Work Plan and/or Sampling and Analysis Plan(s) Phase 2 06/17/09 06/29/10
Pipelines and Associated Soil

Issue Phase 2 Work Plan for Review 06/17/09 06/29/10
Ecology = Washington State Department of Ecology. Tri-Party Agreement = Hanford Federal Facility Agreement and

Consent Order (Ecology et al., 1989a).

2
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1 Other Tri-Party Agreement milestones associated with this work plan are as follows:

2 0 M-020-54, "Submit Closure Plan for 241-CX-70, 241-CX-71, and 241-CX-72 Tanks for
3 Regulatory Review: December 31, 2008"

4 a M-015-00, "Complete RI/FS (or RFI/CMS) Process for All Operable Units:
5 June 29, 2012."

6 DOE recognizes it is proposing a change to a major milestone, Milestone M-015-00. This
7 change is based on the high level of connections between obtaining characterization data,
8 verifying the data, and the time it takes to evaluate the data to make a remedial action decision.
9 DOE is requesting a change based on the additional time it has taken review and comment

10 resolution.

11 The following is the proposed project milestone-completion date for the key activity:

12 * Modify Existing Work Plan and/or Sampling and Analysis Plan(s) for Facilities Phase 2
13 Pipelines and Associated Soil: June 29, 2010.

14 A separate closure plan for the 241 -CX-70 Storage Tank, 241 -CX-71 Neutralization Tank, and
15 241-CX-72 Storage Tank will be submitted. An RI/FS report for process pipelines and
16 appurtenances and a proposed plan will be generated for the 200-IS-I OU. The report will meet
17 the site-specific RI/FS objectives. In general, the RI/FS will assess data that have been
18 collected at the time of report preparation (generally, it is anticipated that available information
19 will include Phase 1 and available Phase II characterization information). The assessment
20 will be used to define source areas of contamination; to assess the potential pathways of
21 migration and the potential receptors and associated exposure pathways to the extent necessary
22 to determine whether, or to what extent, a threat to human health or the environment exists;
23 and to develop/evaluate remedial alternatives (including the no-action alternative). The RI/FS
24 will present alternatives that will provide decision makers with a range of options and
25 information to compare alternatives against one another. A general description of ranges for
26 source-control response actions will be developed based on the site-specific information
27 available. A detailed and comparative analysis of remedial alternatives will be assessed against
28 available site-specific information. This information will be used to develop various conceptual
29 models (i.e., pre-defined conditions, such as concentrations, depth, and treatability of
30 contaminants, for various pipeline groups) that will be applied to the remedial alternatives.
31 Through the comparative analysis of alternatives, it is expected that these conceptual models
32 may result in selection of different remedies for different pipeline groupings (e.g., removal,
33 treatment and leave-in place, or leave-in-place). The RI/FS also may define how the
34 determination of the selected remedy will be made at each site, such as through amendments to
35 the ROD.
36
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1 TERMS

2 AA alternative action
3 AEA alpha energy analysis
4 aG amber glass
5 ALARA as low as reasonably achievable
6 bgs below ground surface
7 CERCLA Comprehensive Environmental Response, Compensation, and
8 Liability Act of 1980
9 CFR Code of Federal Regulations

10 CI cast iron
11 CM corrugated metal
12 COPC contaminant of potential concern
13 CS carbon steel
14 CUL cleanup level
15 CVAA cold vapor atomic absorption
16 CZ contamination zone
17 d/min disintegrations per minute
18 DP diversion pit
19 DQO data quality objective
20 DR decision rule
21 Ecology Washington State Department of Ecology
22 EPA U.S. Environmental Protection Agency
23 FRE fiberglass-reinforced epoxy
24 FS feasibility study
25 G glass
26 GC gas chromatograph
27 GS gamma spectroscopy
28 HEIS Hanford Environmental Information System database
29 HPGe high-purity germanium
30 IC ion chromatograph
31 ICP inductively coupled plasma
32 ICPMS inductively coupled plasma/mass spectrometry
33 IDW investigation-derived waste
34 LSC liquid scintillation counter
35 M-2 stainless steel
36 M-35 carbon steel
37 MEK methyl ethyl ketone
38 MH manhole
39 N/A not applicable
40 NAD83 North American Datum of 1983
41 NaI sodium iodide
42 NWTPH Northwest total petroleum hydrocarbon
43 OU operable unit
44 P plastic
45 PCB polychlorinated biphenyl
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1 PFP Plutonium Finishing Plant
2 PL pipeline
3 PSQ principal study question
4 PUREX Plutonium-Uranium Extraction (Plant or process)
5 QAPjP quality assurance project plan
6 QC quality control
7 REDOX Reduction-Oxidation (Plant or process)
8 RI remedial investigation
9 RL U.S. Department of Energy, Richland Operations Office

10 ROD record of decision
11 SAP sampling and analysis plan
12 SGL spectral gamma logging
13 SP sampler pit
14 SS stainless steel
15 SST single-shell tank
16 Stl steel
17 SVOA semivolatile organic analyte
18 TBD to be determined
19 TBP tributyl phosphate
20 TOC total organic carbon
21 TPH total petroleum hydrocarbon
22 URMA Underground Radioactive Management Area
23 VC vitrified clay
24 VOA volatile organic analyte
25 VOC volatile organic compound
26 WAC Washington Administrative Code
27 WIDS Waste Information Data System database
28 WMA waste management area
29
30
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1

METRIC CONVERSION CHART
Into Metric Units Out of Metric Units

If you know Multiply by To get If you know Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0394 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet
sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles
acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)
pounds 0.453 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces

(U.S., liquid)
tablespoons 15 milliliters liters 2.113 pints
ounces 29.573 milliliters liters 1.057 quarts
(U.S., liquid) (U.S., liquid)
cups 0.24 liters liters 0.264 gallons

(U.S., liquid)
pints 0.473 liters cubic meters 35.315 cubic feet
quarts 0.946 liters
(U.S., liquid) cubic meters 1.308 cubic yards

gallons 3.785 liters
(U.S., liquid)

cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (OF-32)*5/9 Centigrade Centigrade (OC*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie
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1 APPENDIX A

2 SAMPLING AND ANALYSIS PLAN FOR THE PHASE 1 CHARACTERIZATION OF
3 THE FACILITY PROCESS-WASTE PIPELINE SYSTEMS

4 A1.0 INTRODUCTION

5 This sampling plan and analysis plan (SAP) encompasses the first phase of a two-phased
6 sampling approach for the 200-IS-I Operable Unit (OU) pipeline systems. This Phase 1 SAP
7 directs the characterization activities for the interior of selected pipelines and vadose-zone soil
8 adjacent to pipelines associated with facility process-waste pipelines. Sampling and analysis
9 requirements for tank-farm waste-transfer pipelines are discussed in the SAP included in

10 Appendix B.

11 This SAP includes specifications for the evaluation of 30 interior pipeline locations,
12 68 direct-push soil locations for geophysical logging, and 40 soil-sampling locations.
13 Contaminant levels will be evaluated in the interior of each pipeline at three separate locations
14 along its length. To evaluate whether contamination in surrounding soil has occurred,
15 geophysical logging and sampling will be conducted in two areas along each selected pipeline.
16 Direct-push technology will be used to drive small-diameter casing needed for soil
17 investigations. Each soil-sampling arca includes completion of two direct-push installations, one
18 on each side of the pipeline. The objective of Phase 1 characterization is to determine if
19 contaminant concentrations are above preliminary cleanup levels. Preliminary cleanup levels
20 used for determining detection limit requirements for characterization sampling are presented in
21 Tables 3-5a and 3-5b of D&D-30262, Data Quality Objectives Summary Report for the
22 200-IS-1 Operable Unit Pipelines and Appurtenances.

23 Both field-screening techniques and laboratory analytical methods will be used for analysis.
24 As part of the preparation of this SAP, information was compiled concerning waste-stream
25 characteristics (chemical and radiological composition) and analytical results from samples
26 collected at the disposal sites that received waste through those pipelines that are under
27 investigation. This information, summarized in the Attachment, was used to identify specific
28 constituents (e.g., hexavalent chromium, mercury, nitrate, Cs-137) or classes of compounds
29 (e.g., volatile organic compounds [VOC], polyaromatic hydrocarbons, polycholorinated
30 biphenyls [PCB]) that would be appropriate target compounds for field-screening analyses.

31 A second phase of sampling and analyses will be undertaken if additional data are needed for the
32 200-IS-1 OU pipelines after review of the Phase 1 results. The field-investigation objectives for
33 Phase 2 entail collection of sufficient data for remedial decision making, including a no-action
34 decision. Data-collection objectives for both phases were developed during the data quality
35 objectives (DQO) process for 200-IS-I OU pipeline systems. The sampling design for this
36 subsequent phase will be presented in a Phase 2 SAP that will be included as an amendment to
37 this Phase 1 SAP. The Phase 2 SAP will be prepared after all Phase 1 results have been
38 compiled and reviewed. Modification to D&D-30262 and/or the work plan may be required
39 before completion of the Phase 2 SAP. Where Phase 2 characterization is needed, the decision
40 errors and data confidence requirements will be reevaluated, as appropriate.
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1 The sampling and analyses described in this document will provide data to refine the conceptual
2 contaminant-distribution models, support an assessment of risk, and evaluate remedial
3 alternatives for the facility process-waste pipeline systems. Characterization activities described
4 in this SAP are based on implementing the DQO process. General sampling-design parameters
5 and the objectives for Phase 1 are presented in D&D-30262.

6 Chapter Al .0 of this SAP provides an overview of the characterization activities to be completed
7 and descriptions of the pipelines and adjacent soil areas to be investigated. Chapter A2.0
8 includes the content identified for inclusion in a Quality Assurance Project Plan (QAPjP), as
9 outlined in EPAI240/B-01/003, EPA Requirements for Quality Assurance Project Plans,

10 EPA QA/R-5. The structure and headings in Chapter A2.0 follow the format defined in the
11 U.S. Environmental Protection Agency (EPA) guidance. Chapter A3.0 presents the field-
12 sampling plan, which describes the sampling objectives, characterization approach, and field
13 investigations to be performed. Chapter A4.0 discusses health and safety, and Chapter A5.0
14 provides information on the management of investigation-derived waste (IDW).

15 A.1 PIPELINE DESCRIPTIONS AND HISTORY

16 The 200-IS-I OU includes pipelines and appurtenance located in the 200 East and 200 West
17 Areas on the Hanford Site in south-central Washington State. The majority of the pipelines
18 being evaluated in this SAP are located within the exclusive land-use boundary identified in
19 DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact
20 Statement.

21 The following subsections provide a listing and brief description and history of the pipelines
22 being evaluated in this SAP. The organization for the descriptions is by process waste-stream
23 bin, indicating the primary and alternate pipelines that have been identified for evaluation.
24 Information provided includes process-waste characteristics, general features of the pipeline, and
25 summary information related to the liquid-waste disposal site that received the process waste via
26 the pipeline. Historical information on operations pertaining to the disposal site often is
27 pertinent to the attached pipeline that carried the waste. Process-waste streams associated with
28 each pipeline bin are summarized in Table A-1. Figures A-1 (200 East Area) and A-2 (200 West
29 Area) show the general locations of all of the pipelines discussed in this SAP and provide the
30 figure numbers for the sample location maps. The detailed sample-location maps for each of the
31 pipelines are presented in Chapter A2.0.

32 For each pipeline bin, alternate pipelines for characterization are indicated. The alternate
33 pipelines are included to address the potential for encountering field conditions that would result
34 in the candidate primary lines not being able to be investigated. Circumstances such as
35 undocumented buried obstacles and worker health and safety issues could require use of the
36 alternate pipelines for evaluation.

37 Up to four pipelines are identified per process waste-pipeline bin to accommodate the separate
38 characterizations objectives for the interior of pipelines and for surrounding soils and inclusion
39 of alternate pipelines.
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Table A-1. Process Waste-Stream Bins for Facility Pipelines.
in,-

Number

Process Condensate and * Process condensate generally is water condensed from the closed
Process Waste process system and that was in direct contact with radioactive and

(Waste streams associated chemical materials.

with the 200-PW- 1, -2, -3, o Process waste is low-level and/or hazardous waste that directly
-4, -5, and -6 Operable contacted radioactive material and that may contain organic
Units) complexants that could enhance their mobility.

Chemical Laboratory o Potential transuranic waste associated with the 200-PW-1, -2, and -6
1 Waste (Waste streams Operable Unit waste streams.

associated with the
200-LW-I and -2 Operable 0 CC4 associated with the 200-PW- 1 Operable Unit waste stream.

Units) * Laboratory process wastes and/or laboratory decontamination waste
streams that generally are low in radionuclides, although some have
significant inventories of plutonium, uranium, and fission products.
Liquid volumes typically are lower.

* Potential transuranic waste associated with some 200-LW-2
Operable Unit waste streams.

Steam Condensate- and o These waste streams were run in a noncontact manner; that is, a
Cooling Water barrier separated the liquids in this category from contaminated

(Waste streams associated process liquids, with little consequent potential for routine

2 with the 200-CW-1, -2, -3 radiological contamination. However, contamination did enter
-4, and -5 Operable Units these streams in generally negligible to very small quantities

and the 200-SC-I Operable through pinhole leaks or through rare pipe ruptures.

Unit) * Potential transuranic waste associated with the 200-CW-5 Operable
Unit waste stream.

Chemical Sewer Waste e Chemical-sewer waste sites received solvent-extraction waste that

3 (Waste streams associated was generally low in all radiological contaminants.
with the 200-CS-1
Operable Unit)

Miscellaneous Waste * Generally consists of waste streams low in radionuclide and

(Waste streams associated chemical constituents. Waste streams associated with plant
with the 200-MW-I ventilation and stack drainage, equipment decontamination, and a

4 Operable Unit) number of small- to medium- volume radioactive waste streams
from multiple sources.

* The relationship of the 216-A-4 Crib's high radiological-constituent
levels to the general waste characteristics of this group is uncertain

Tank/Scavenged Waste e Consists of waste streams with relatively high concentrations of
(Waste streams associated radiological constituents. These liquid wastes are associated
with the 200-TW-I and -2 directly or indirectly with tank wastes collected from the
Operable Units) bismuth-phosphate process.

* Potential transuranic waste associated with the 200-TW-2 Operable
Unit waste stream.

1
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Figure A-I. Index Map for Pipelines to be Samnpled in the 200 East Area.
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1 A1.1.1 Pipelines Being Evaluated in Bin 1 (Process
2 Condensate, Process Waste, and Laboratory
3 Waste)

4 Pipeline Number: 200-E-192-PL

5 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization.

6 Waste Stream, Source: PUREX 202-A Canyon Building; acidic (pH 1.0 to 2.5) process
7 distillate/condensate discharge generated from two product concentrators.

8 Associated Liquid-Waste Site and OU: 216-A-10 Crib (200-PW-2)

9 Pipeline Description: This pipeline, located south of the PUREX Plant in the 200 East Area, is10 made up of two separate segments with separate pipeline identification numbers. One segment11 (200-E-192-PL: 1) is an 8-in. vitrified clay (VC) pipe that extends from Proportional Sampler12 Pit #4 to the northern end of the 21 6-A-10 Crib, where it connects to the center-crib distribution13 line. The second pipeline segment (200-E-192-PL:2) is an 8-in. stainless steel (SS) pipe that14 extends from Proportional Sampler Pit #4 to near the northern part of the 216-A-10 Crib, where15 it connects to a second distribution line, east of the center-crib distribution line. The16 approximate combined total length of the two pipeline segments being evaluated is 173 m17 (568 ft).

18 Pipeline and Associated Disposal Waste-Site History: The liquid-waste disposal site19 (216-A-10 Crib) was operational from 1956 to 1987. In 1956, the site was used for testing20 purposes, using only nonradioactive water. From 1956 to November 1961, it was inactive.21 Beginning in November 1961, the site began receiving contaminated waste (process condensate)22 from the 202-A Canyon Building. On April 19, 1962, the clay distributor pipe to the crib23 collapsed and caused a surface depression. A new distributor (replacement) line was installed24 parallel to the collapsed line. The replacement line failed in 1966. The crib was active until25 January 1978, and then was inactive until October 1981, when it again began receiving acidic26 process condensate from the 202-A Canyon Building. The site stopped receiving waste on27 March 3, 1987, and was deactivated that month (Waste Information Data System [WIDS]).

28 Analytical results for soil samples collected from the 216-A-10 Crib are summarized in29 DOE/RL-2004-25, Remedial Investigation Report for the 200-PW-2 Uranium-Rich Process30 Waste Group and 200-PW-4 General Process Condensate Group Operable Units. Constituents31 and the maximum detected concentrations in the 216-A-10 Crib include Pu-238 (316 pCi/g),32 Pu-239/240 (7,100 pCi/g), Am-241 (1,320 pCi/g), Cs-137 (2,950 pCi/g), U-238 (1 pCi/g), Sr-9033 (45 pCi/g), H-3 (835 pCi/g), oil & grease (59,400 mg/kg), tributyl phosphate (TBP)34 (2,000 mg/kg), and a few VOCs (less than 1 mg/kg) (see Table ATT-2).

35
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1 Pipeline Number: 200-W-174-PL

2 Pipeline Sampling: Primary pipeline for interior-pipe characterization and alternate pipeline for
3 exterior-soil characterization.

4 Waste Stream, Source(s): Z Plant 234-5Z, 236-Z, and 242-Z facility operations; process-waste
5 discharge (aqueous organic, americium, and uranium wastes).

6 Associated Liquid-Waste Site and OU: 216-Z-1A Tile Field (200-PW-1)

7 Pipeline Description: This waste-site pipeline is located south of the Plutonium Finishing Plant
8 (PFP) in the 200 West Area, and extends from the PFP facility, at Building 234-5Z, to the
9 northern end of the 216-Z-1A Tile Field. It primarily is made up of two 2-in. SS pipelines

10 running in parallel. The two parallel SS pipes convert to one 8-in. VC pipe just north of the
11 entry to the 216-Z-1A Tile Field. The approximate length of pipeline being evaluated is 173 m
12 (568 ft).

13 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
14 from 1949 to 1969. Originally it was constructed to receive liquid-waste overflow from the
15 216-Z-I and 216-Z-2 Cribs. Later the cribs were bypassed, and the waste was routed directly to
16 the 216-Z-1A Tile Field. The tile field was deactivated in 1969 (WIDS).

17 Analytical data for soil samples taken from the 216-Z-IA Tile Field are summarized in
18 DOE/RL-2006-5 1, Remedial Investigation Report for the Plutonium/Organic-Rich Process
19 Condensate/Process Waste Group Operable Unit: Includes the 200-PW-1, 200-PW-3, and
20 200-PW-6 Operable Units. Constituents and the maximum detected concentrations in the
21 216-Z-1A Tile Field include Pu-239/240 (38,200,000 pCi/g), Am-241 (2,590,000 pCi/g), Cs-137
22 (23 pCi/g), chromium (22 mg/kg), nitrate (250 mg/kg), carbon tetrachloride (7 mg/kg),
23 chloroform (3.6 mg/kg), methylene chloride (20 mg/kg), and a few other VOCs and semivolatile
24 organic compounds (SVOC) (less than 1 mg/kg) (see Table ATT-2).

25

26 Pipeline Numbers: 200-E-160-PL and 200-E-162-PL

27 Pipeline Sampling: Primary pipelines for exterior-soil characterization and alternate pipelines
28 for interior-pipe characterization.

29 Waste Stream, Source(s): 221-U Canyon Building and 224-U U0 3 Building (via cross-site
30 transfer line) and 221-B Canyon Building; process condensate and construction waste. The
31 waste was low in salt and is neutral to basic.

32 Associated Liquid-Waste Site and OU: 216-B-12 Crib (200-PW-2)

33 Pipeline Description: The waste pipeline, located west of B Plant in the 200 East Area, is a 6-in.
34 VC pipeline that extends from the 270-E-1 Neutralization Tank Pit, located west of the 221-B
35 Canyon Building, to the southern end of the 216-B-12 Crib, where it connects to the center-crib
36 distribution line. The 200-E-162-PL Pipeline is made up of two waste pipelines. The first

A 1-7
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1 pipeline (200-E-162-PL: 1) extends from a sampler pit, located south of the 221-B Canyon
2 Building, to the southeastern end of the 216-B-62 Crib. The 200-E-162-PL: I Pipeline is made
3 up of 4-in. carbon steel (CS), M-2 (SS), M-35 (CS), and fiberglass-reinforced epoxy (FRE)
4 pipes. The second pipeline (200-E-I 62-PL:2) is a 4-in. FRE pipe that extends from a diversion
5 pit, located east of the 216-B-12 Crib along pipeline 200-E-1 62-PL: 1, to the eastern side of the
6 216-B-12 Crib, where it connects to the center-crib distribution line. The portion of the
7 200-E-162-PL: 1 Pipeline that extends north from the diversion pit (at the connection with
8 200-E-162-PL:2) to the 216-B-62 Crib is not part of this investigation. A third pipeline may
9 exist and appears to extend from near the 270-E-I Neutralization Tank Pit to the southern end of

10 the 216-B-12 Crib. This pipeline is constructed of unknown materials, and the pipe diameter
11 also is unknown. The approximate combined total length of the pipelines being evaluated is
12 886 m (2,907 ft).

13 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
14 from 1952 to 1973. From November 1952 to December 1957, the 216-B-12 Crib received
15 process condensate from the TBP uranium recovery processes at the 221-U and 224-U Buildings
16 as well as B Plant condensate. From December 1957 to May 1967, the site was inactive. From
17 May 1967 to November 1967, the site received construction waste from the 221-B Building.
18 After November 1967, the site received process condensate from the 221-B Building (WIDS).

19 Analytical data for soil samples were taken from DOE/RL-2004-25. Constituents and the
20 maximum detected concentrations in the 216-B-12 Crib include Pu-239/240 (4 pCi/g), Am-241
21 (2 pCi/g), Cs-137 (61,900 pCi/g), U-238 (12 pCi/g), Sr-90 (12,700 pCi/g), H-3 (8 pCi/g), total
22 uranium (28 mg/kg), chromium (30 mg/kg), nitrate as N (165 mg/kg), ammonia (404 mg/kg),
23 TBP (2 mg/kg), and Aroclor-1254' (less than 1 mg/kg) (see Table ATT-2).

24 Associated Contamination-Zone Information: A contamination zone (CZ) is located relatively
25 near the 216-B-12 Crib, next to the 200-E-160-PL Pipeline and directly in line with the location
26 of the third pipeline that also may extend to the waste site. While no radiological survey
27 information is available for the CZ, its size, shape, and approximate location have been
28 estimated. The CZ is surface stabilized and posted (WIDS).

29 A1.1.2 Pipelines Being Evaluated in Bin 2 (Steam
30 Condensate and Cooling Water)

31 Pipeline Number: 200-E-112-PL

32 Pipeline Sampling: Primary pipeline for interior-pipe characterization.

33 Waste Stream, Source: B Plant; process effluent and cooling water normally containing small----------------- -- A J T1 -34, amounts o radUioactVLiy (see P- ipeline and Asscied uste 54te Histo ry, below).

Aroclor is an expired trademark.
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I Associated Liquid-Waste Site(s) and OU: 216-B-2 Ditches and 216-B-3 Ditches (200-CW-1),
2 and possibly the 216-B-63 Ditch (200-CS-1) via the 207-B Retention Basin (200-CW-1) and
3 200-E-191-PL.

4 Pipeline Description: This pipeline is located east and northeast of B Plant in the 200 East Area,
5 and extends from the south side of the 221-B Canyon Building, to the west side of the
6 207-B Retention Basin. The pipeline primarily is made up of a 24-in. VC pipe, although a
7 section of 24-in. cast iron (CI) pipe extends from B Plant eastward to a manhole where the
8 pipeline changes direction to the north. Numerous manholes are present along this pipeline. The
9 approximate length of pipeline being evaluated is 659 m (2,162 ft).

10 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
11 from 1945 to 1997. In November 1963, a coil developed a leak in Tank 6-1 (Rare Earth Storage
12 Tank) inside the 221-B Canyon Building and released approximately 30 Ci of Ce-144 into the
13 process sewer (see unplanned release UPR-200-E-32) (WIDS).

14 Analytical results for soil samples taken from the 216-B-2-2 Ditch are summarized in
15 DOE/RL-2000-35, 200-CW-1 Operable Unit Remedial Investigation Report. Constituents and
16 the maximum detected concentrations in the 216-B-2-2 Ditch include Pu-239/240 (less than
17 1 pCi/g), Am-241 (1 pCi/g), Cs-137 (721 pCi/g), Sr-90 (12,100 pCi/g), mercury (less than
18 1 mg/kg), nitrate (330 mg/kg), Aroclor-1260 (9 mg/kg), and a few SVOCs (less than 1 mg/kg)
19 (see Table ATT-2).

20 Associated Contamination-Zone Information: Two unplanned releases (UPR-200-E-80 and
21 UPR-200-E-1) are located along the 200-E-1 12-PL Pipeline. Both releases are near the
22 221-B Building. The first release, UPR-200-E-80, occurred in June 1946 when the line failed, a
23 portion of the area above the line caved in, the dose rate at the surface was 400 rad/h, and it was
24 estimated that about 10 Ci of fission products were released into the soil. The second "release,"
25 UPR-200-E-1, occurred in September 1946, approximately 24 m (80 ft) from the first leak, and
26 was assumed to be caused by migration from the June leak. Radiation survey results are not
27 reported for the second leak, but the area was covered with enough soil to reduce surface
28 contamination readings to 2 mrad/h. The area of these leaks is posted with radiation warning
29 signs (WIDS).

30

31 Pipeline Number: 200-E-127-PL

32 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization.

33 Waste Stream, Source: PUREX 202-A Building and B Plant operations; cooling water.

34 Associated Liquid- Waste Site and OU: 216-A-25 Gable Mountain Pond (200-CW-1)

35 Pipeline Description: This pipeline extends from the 216-A-42 Retention Basin, in the 200 East
36 Area, to the 216-A-25 Gable Mountain Pond, north of the 200 East Area. The pipeline is made
37 up of a corrugated metal (CM) pipe, and pipe diameters are 30, 36, and 42 in. Many manholes
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1 are present along this pipeline. The approximate length of pipeline being evaluated is 5,830 m
2 (19,127 ft).

3 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
4 from 1957 to 1987. From 1957 until May 1958, the pond received 202-A Canyon Building
5 waste. In May 1958, it began receiving cooling water from the 241-A-431 Process Building
6 contact condenser. In 1960, it began receiving cooling water from the 241-A-401 Building
7 surface condenser. In November 1967, it began receiving cooling water from the
8 284-E Powerhouse wastewater. In January 1968, it began receiving cooling water and steam
9 condensate from the 244-AR Vault. In March 1969, the 241-A-431 line was valved out. In

10 March 1977, the pond also began receiving steam condensate cooling water from the
11 242-A Evaporator. In June 1964, a PUREX Plant tank developed a coil leak, releasing
12 -10,000 Ci of fission products into the cooling-water stream. Three quarters of this release went
13 to the 216-A-25 Pond (see UPR-200-E-34) (WIDS).

14 Analytical data for soil samples taken from the 216-A-25 Gable Mountain Pond are summarized
15 in DOE/RL-2000-35. Constituents and the maximum detected concentrations in the
16 216-A-25 Gable Mountain Pond include Pu-239/240 (less than 1 pCi/g), Am-241 (less than
17 1 pCi/g), Cs-137 (7,180 pCi/g), Sr-90 (59 pCi/g), chromium (24 mg/kg), nitrate (500 mg/kg), and
18 ammonia as N (77 mg/kg) (see Table ATT-2).

19 Associated Contamination-Zone Information: Little information is available about the three
20 known CZs located over the 200-E-127-PL Pipeline. WIDS indicates that contaminated
21 tumbleweeds were a problem in these CZs at one time. These three areas are outside and to the
22 north of the 810 Gate. They are roughly rectangular and are surface stabilized. Two of the CZs
23 are posted as Contaminated Areas, and the other is posted as an Underground Radioactive
24 Material Area (URMA) (WIDS).

25

26 Pipeline Number: 200-E-113-PL

27 Pipeline Sampling: Alternate pipeline for both interior-pipe and exterior-soil characterization.

28 Waste Stream, Source: PUREX Plant, steam condensate, equipment-disposal-tunnel floor
29 drainage and water-filled door drainage, and the slug storage basin overflow waste from the
30 202-A Canyon Building. The waste was low in salt and is neutral to basic.

31 Associated Liquid-Waste Sites and OU: 216-A-30 Crib and 216-A-6 Crib (200-SC-1)

32 Pipeline Description: This pipeline is located east of the PUREX Plant in the 200 East Area, and
33 is a 6-in, steel pipeline that extends from the PUREX Plant tow'ard the 21- A Cri (where i
34 once ended), then on to the northwestern end of the 216-A-30 Crib, where it connects to the
35 center-crib distribution line. The approximate length of pipeline being evaluated is 535 m
36 (1,755 ft).

37 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
38 from 1961 to 1992. It received 202-A waste from 1961 until November 1965, and again from
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1 January 1970 to June 1992. The steam-condensate stream was shut down in June 1992, and all
2 discharges to the crib were discontinued. The crib was permanently isolated in 1995 (WIDS).
3 No analytical sampling data were identified for the cribs associated with this pipeline.

4 Associated Contamination-Zone Information: Two known CZs are located over the
5 200-E-1 13-PL Pipeline. One is a larger (-230 ft2) and roughly triangular CZ, and another is a
6 small (a few square meters), roughly square CZ next to the 216-A-42C Valve Box, nearer the
7 216-A-30 Crib. Both sites are surface stabilized and posted as Contaminated Areas, although the
8 site next to the valve box is much older. The maximum radiation survey count for these two CZs
9 was 1,050 c/min beta/gamma in October 2000, obtained for a tumbleweed growing in the area

10 (Radiation Survey Report SS256115, Vegetation Growth Above Posted Pipeline Associated with
11 216-A -42C and 216-A-30 Crib).

12

13 Pipeline Number 200-W-79-PL

14 Pipeline Sampling: Primary pipeline for exterior-soil characterization.

15 Waste Stream, Source: 221-U Canyon Building, 221 -T Canyon Building, and
16 2706-T Decontamination Facility; steam condensate, equipment decontamination, and
17 miscellaneous waste. Some waste contained sodium hydroxide.

18 Associated Liquid-Waste Site and OU: 216-T-36 Crib (200-SC-1)

19 Pipeline Description: This pipeline is located south of the T Tank Farm in the 200 West Area,
20 and is a 4-in. VC pipeline that extends from a connection point south of the T Tank Farm to the
21 eastern end of the 216-T-36 Crib, where it connects to the center-crib distribution line. The
22 approximate length of pipeline being evaluated is 193 m (633 ft).

23 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
24 from May 1967 until around 1973. The end date for this liquid-waste site is unclear. However,
25 it appears to have to have been site shut down between 1970 and 1973, based on available
26 documentation (WIDS). No analytical sampling data were identified for the crib associated with
27 this pipeline.

28 Associated Contamination-Zone Information: Three CZs are located over the
29 200-W-79-PL Pipeline. The two areas nearest the crib are roughly rectangular; the area further
30 from the crib also is basically rectangular, but has an irregular-shaped portion below the main
31 area. This lower portion was created when contaminated vegetation built up along a fence, and it
32 is not considered related to the pipeline. The entire CZ area is -17,000 ft2 , including the
33 unrelated portion. All three sites are surface stabilized and posted as URMAs. The maximum
34 radiological survey count measured within these CZs was 80,100 c/min beta/gamma in
35 August 1998, obtained from rabbitbrush. The ground surface and several anthills were
36 surveyed along portions of the pipeline in these CZs (Radiation Survey Report SS248978, Survey
37 of Underground Transfer Lines). The instrument counts for the anthills were at background.
38 The maximum ground-surface reading was 4,100 c/min beta/gamma (Radiation Survey
39 Report SS248978).
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1 A1.1.3 Pipelines Being Evaluated in Bin 3 (Chemical
2 Sewer Waste)

3 Pipeline Number: 200-E-187-PL

4 Pipeline Sampling: Alternate pipeline for both interior-pipe and exterior-soil characterization.

5 Waste Stream, Source: PUREX 202-A Building; chemical sewer, acid-fractionator condensate
6 and cooling water.

7 Associated Liquid Waste Site and OU: 216-A-29 Ditch (200-CS-1)

8 Pipeline Description: This pipeline is located north and northeast of the PUREX Plant in the
9 200 East Area, and extends from the north side of the PUREX Plant, at Building 202-A, to the

10 discharge point into the 216-A-29 Ditch. The pipeline is made up primarily of a 12-in. VC pipe,
11 although a newer section of 15-in. CS pipe extends from a manhole near the northeast corner of
12 the AW Tank Farm. Many manholes are present along this pipeline. The approximate length of
13 pipeline being evaluated is 432 m (1,417 ft).

14 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
15 from 1955 to 1991. It originally received condenser cooling water and chemical-sewer waste
16 from the 202-A Canyon Building. Beginning in December 1957, the process cooling water was
17 rerouted to the 216-A-25 Gable Mountain Pond. Beginning in February 1958, the liquid-waste
18 site also received acid-fractionator condensate from the 202-A Canyon Building. Beginning in
19 December 1962, it also received seal cooling water from air-sampler vacuum pumps in the
20 202-A Canyon Building. From December 1963 to January 1966, the vacuum-pump cooling
21 water was rerouted to the 216-A-35 French Drain. The head end of the ditch was modified in
22 1983, during the construction of the AP Tank Farm (WIDS).

23 Analytical results for soil samples taken from the 216-A-29 Ditch are summarized in
24 DOE/RL-2004-17, Remedial Investigation Report for the 200-CS-1 Chemical Sewer Group
25 Operable Unit. Constituents and the maximum detected concentrations in the 216-A-29 Ditch
26 include Pu-239/240 (667 pCi/g), Am-241 (145 pCi/g), Cs-137 (98 pCi/g), Sr-90 (less than
27 1 pCi/g), H-3 (7 pCi/g), chromium (37 mg/kg), hexavalent chromium (9 mg/kg), mercury
28 (5 mg/kg), nitrate as N (210 mg/kg), ammonia (9 mg/kg), Aroclor-1254 (9 mg/kg), TBP (less
29 than 1 mg/kg), and a few other VOCs and SVOCs (less than 1 mg/kg) (see Table ATT-2).

30

31 Pipeline Number: 200-W-157-PL

32 Pipeline Sampling: Primary nineine for both interior-pipe and exterior-soi1 characterization.

33 Waste Stream, Source: Reduction-Oxidation (REDOX) (202--S Canyon Building and high water
34 tower); chemical-sewer waste and overflow from high water tower. Waste stream included
35 hazardous waste salts including sodium nitrite and sodium hydroxide.

36 Associated Liquid-Waste Site and OU: 216-S-10 Ditch (200-CS-1)
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1 Pipeline Description: This pipeline generally is located west and southwest of the S Plant
2 (REDOX) in the 200 West Area, and extends from the north, west, and south sides of the
3 202-S Canyon Building, to the discharge point into the 216-S-10 Ditch. The pipeline is made up
4 of 8-in. and 12-in. VC pipe. Numerous manholes are present along this pipeline. The
5 approximate length of pipeline being evaluated is 911 m (2,989 ft), including the ancillary lines
6 to the south of the S Plant.

7 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
8 from August 1951 to 1991. Until 1965, it received chemical-sewer waste from the
9 202-S Canyon Building and overflow from the high water tower. No dangerous wastes have

10 been discharged to the ditch since February 1987 (WIDS).

11 Analytical results for soil samples collected from the 216-S-10 Ditch are summarized in
12 DOE/RL-2004-17. Constituents and the maximum detected concentrations in the 216-S-10 Ditch
13 include Pu-239/240 (3 pCi/g), Am-241 (less than 1 pCi/g), Cs-137 (9 pCi/g), Sr-90 (less than
14 1 pCi/g), chromium (813 mg/kg), hexavalent chromium (14 mg/kg), mercury (4 mg/kg),
15 Aroclor-1254 (4 mg/kg), and several VOCs and SVOCs (less than 1 mg/kg) (see Table ATT-2).

16

17 Pipeline Number: 200-E-188-PL

18 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization,

19 Waste Stream, Source: 221-B Canyon Building; chemical sewer waste.

20 Associated Liquid Waste-Site and OU: 216-B-2 Ditches (200-CW-1), and 216-B-63 Ditch
21 (200-CS-1)

22 Pipeline Description: This pipeline is located north and northeast of the B Plant in the 200 East
23 Area and extends from the north side of the B Plant facility, at the 221-B Canyon Building, to the
24 east side of the of the 207-B Retention Basin (bypassing the 207-B Retention Basin), then to the
25 216-B-2 Ditches and later to the 216-B-63 Ditch. The pipeline is made up of a 15-in. VC pipe.
26 Many manholes are present along this pipeline. The approximate length of pipeline being
27 evaluated is 436 m (1,430 ft).

28 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
29 from 1945 to 1992. Pipeline leakage was documented in the 1970s and 1980s. The leakage was
30 discovered during excavation in the area. Subsequent testing showed that - 1.1 ML
31 (-300,000 gal/d) was leaking from the pipe into the soil, primarily in feeder lines and connector
32 lines, before it reached the measuring station. Major portions of the line were relined in 1985
33 (RHO-CD- 1010, B Plant Chemical Sewer System Upgrade; WHC-EP-0342, Addendum 6,
34 B Plant Chemical Sewer Stream-Specific Report). An unplanned release also is associated with
35 this pipeline. On March 22, 1970, UPR-200-E-138 resulted in the release of -1000 Ci of Sr-90
36 into the chemical-sewer line. The dose rate in the B Plant gallery was 500 R/h at a distance of
37 4 in. on March 23, 1970 (WIDS).
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I Analytical data for soil samples taken from the 216-B-63 Ditch are provided in
2 DOE/RL-2004-17. Constituents and the maximum detected concentrations in the
3 216-B-63 Ditch include Am-241 (less than 1 pCi/g), Cs-137 (4 pCi/g), Sr-90 (30 pCi/g),
4 chromium (22 mg/kg), nitrate as N (188 mg/kg), Aroclor-1254 (less than 1 mg/kg), and a few
5 VOCs (less than 1 mg/kg) (see Table ATT-2).

6 Associated Contamination-Zone Information: Three roughly rectangular CZs are located over
7 the 200-E- 188-PL Pipeline. All three sites are surface stabilized and posted as URMAs. The
8 maximum rad survey count for these CZs was 1,200 c/min beta/gamma in August 2000, obtained
9 for a tumbleweed fragment (Radiation Survey Report SS255613, Survey of Transfer Line

10 Northeast of B Plant to 207-B).

11 A1.1.4 Pipelines Being Evaluated in Bin 4
12 (Miscellaneous Waste)

13 Pipeline Number: 200-W-173-PL

14 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization.

15 Waste Stream, Source: T Plant, 2706-W Decontamination Building; decontamination liquid
16 waste. The waste is low in salt, neutral to basic, and contains sodium hydroxide.

17 Associated Liquid Waste-Site and OU: 216-T-33 Crib (200-MW-i)

18 Pipeline Description: This pipeline is located northwest of the T Plant in the 200 West Area and
19 consists mainly of 8-in.-diameter VC that extends from the southeast side of the
20 2706-T Building, in the northwestern part of the T Plant facility, to the eastern end of the
21 216-T-33 Crib, where it connects to the center-crib distribution line. A short section of 6-in. VC
22 pipe runs from the 2706-T Building connection point to a weir pit, located at the southeast corner
23 of the same building. The approximate length of pipeline being evaluated is 80 m (262 ft).
24 Analytical results for soil samples collected from the 216-T-33 Crib are provided in
25 DOEIRL-2005-62, Remedial Investigation Report for the 200-MW-1 Miscellaneous Waste
26 Group Operable Unit. Constituents and the maximum detected concentrations in the
27 216-T-33 Crib include Am-241 (2 pCi/g), Pu-239/240 (63 pCi/g), Cs-137 (33 pCi/g), Sr-90
28 (49 pCi/g), chromium (34 mg/kg), nitrate (254 mg/kg), oil & grease (842 mg/kg), Aroclor-1254
29 (9 mg/kg), Aroclor-1260 (4 mg/kg), and a few VOCs (less than 1 mg/kg) (see Table ATT-2).

30 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
31 from January to February 1963, when the pipeline to the waste site plugged. Operating
32 management believed that the line to the unit retained all of the waste. Sections of the line were
33Y removed (WV i-fS).

34

35 Pipeline Number: 200-E-193-PL

36 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization.
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1 Waste Stream, Source: PUREX 202-A, 293-A, and 291 -A facilities; sump waste, laboratory-cell
2 drainage, stack drainage. The waste is low in salt and is neutral to basic.

3 Associated Liquid Waste-Site and OU: 216-A-21 Crib (200-MW-1)

4 Pipeline Description: This pipeline is located south of the PUREX Plant in the 200 East Area,
5 and is a 6-in. VC pipeline that extends from the eastern side of Building 293-A, in the southern
6 part of the PUREX Plant, to the northern end of the 216-A-21 Crib, where it connects to the
7 center-crib distribution line. The approximate length of pipeline being evaluated is 114 m
8 (374 ft).

9 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
10 from October 1957 to June 1965. Until June 1958, the site received sump waste from the
11 293-A Building. In June 1958, this pipeline failed, and the liquid-waste site was taken out of
12 service until a new distribution system could be installed. The unit was brought back into
13 service in December 1958. From December 1958 to June 1965, it received laboratory-cell
14 drainage from the 202-A Canyon Building and 291-A Stack drainage (WIDS). No analytical
15 sampling data were identified for the waste site associated with this pipeline.

16

17 Pipeline Number: 200-E-194-PL

18 Pipeline Sampling: Alternate pipeline for both interior-pipe and exterior-soil characterization.

19 Waste Stream, Source: PUREX 202-A Building, miscellaneous liquid waste containing less than
20 1 Ci of total beta activity.

21 Associated Liquid Waste-Site and OU: 216-A-32 Crib (200-MW- 1)

22 Pipeline Description: This pipeline is located northeast of the PUREX Plant in the 200 East
23 Area and is a 6-in. VC pipeline that extends from the east side of the PUREX Plant, at Building
24 202-A, to the southwestern end of the 216-A-32 Crib, where it connects to the center-crib
25 distribution line. The pipe diameter is 6 in. The approximate length of pipeline being evaluated
26 is 83 m (272 ft).

27 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational
28 from January 1959 to 1972. The crib received floor, sink, and shower drainage from the
29 202-A Canyon Building. BHI-00178, PUREX Plant Aggregate Area Management Study
30 Technical Baseline Report, indicates that Isochem Corporation intended to dispose of 24,600 L
31 (6,500 gal) of a product containing kerosene into the crib, but reports that investigators were
32 unable to verify whether the proposed disposal took place (WIDS). No analytical sampling data
33 were identified for the waste site associated with this pipeline.
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1 A1.1.5 Pipelines Being Evaluated in Bin 5
2 (Tank/Scavenged Waste)

3 Pipeline Number: 200-W-175-PL

4 Pipeline Sampling: Primary pipeline for interior-pipe characterization and an alternate pipeline
5 for exterior-soil characterization.

6 Waste Stream, Source: T Plant; first-cycle scavenged supernatants (flowing into the
7 216-T-26 Crib), 221-T steam condensate and process-decontamination waste and
8 equipment-decontamination waste from 2706-T (flowing to the 216-T-27 Crib), and steam
9 condensate and process decontamination waste from the 241-T- 112 Tank in the T Tank Farm

10 and from 2706-T (flowing to the 216-T-28 Crib) (WIDS). A portion of the pipeline also carried
11 cooling water from the 242-T Evaporator to the 207-T Retention Basin (see 200-W-167-PL
12 discussion below).

13 Associated Liquid-Waste Site and OU: the 216-T-26 Crib (200-TW-1) and the 216-T-27 and
14 216-T-28 Cribs (200-MW-1)

15 Pipeline Description: This pipeline generally is located west and southwest of the T Plant in the
16 200 West Area. It is a 3-, 3.5-, and 4-in. steel pipeline that extends from the southern portion of
17 the T Tank Farm, at the 241-T- 112 Tank, to the northern end of the 241-TY-201 Flush Tank,
18 where the associated waste was subsequently sent to the 216-T-26 Crib. The approximate length
19 of pipeline being evaluated is 405 m (1,329 ft).

20 It should be noted that the blank ends of two other previously connected pipelines (from the
21 TX Tank Farm and the 207-T Retention Basin) occur near two locations at the northern and
22 southern ends of the 4-in. section of this pipeline (200-W-175-PL). Before it was disconnected
23 at these two locations, the 4-in. section of this pipeline was used as part of another waste pipeline
24 site, 200-W-167-PL. Another pipeline from TY Tank Farm was disconnected in 1955 at the
25 southern end of the 4-in. section of this pipeline (200-W-175-PL) That pipeline previously was
26 connected to the 3-in. section of this pipeline (200-W-175-PL) leading to the 241-TY-201 Flush
27 Tank.

28 Pipeline and Associated Disposal Waste-Site(s) History: The liquid-waste sites were operational
29 from 1955 to 1966. From August 1955 until November 1956, the pipeline was used to carry
30 first-cycle scavenged supernatant from the TY Tank Farm, and later from the 241-T-112 Tank, to
31 the 216-T-26 Crib. This waste contained ferrocyanide, fluoride, nitrate, nitrite, phosphate,
32 sodium, sodium aluminate, sodium hydroxide, sodium silicate, and sulfate. From
33 September 1965 to November 1965, the pipeline carried 221-T Canyon Building steam
34 condensate and process-decontamination waste and equipment-decontamination waste from
35 2706-T to the 216-T-27 Crib. From February 1960 through February 1963, the
36 200-W-175-PL Pipeline carried steam condensate and process-decontamination waste from the
37 241-T-112 Tank in the T Tank Farm to the 216-T-28 Crib. In 1963, the pipeline also began
38 carrying 2706-T steam condensate and process-decontamination waste to the 216-T-28 Crib.
39 The 216-T-28 Crib was deactivated in December 1966 (WIDS).
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1 Analytical data for soil samples taken from the 216-T-26 Crib are summarized in
2 DOE/RL-2002-42, Remedial Investigation Report for the 200-CS-1 Chemical Sewer Group
3 Operable Unit. Constituents and the maximum detected concentrations in the 216-T-26 Crib
4 include Am-241 (227 pCi/g), Pu-239/240 (6,320 pCi/g), U-238 (21 pCi/g), Cs-137
5 (47,900 pCi/g), Sr-90 (49,100 pCi/g), H-3 (2,650 pCi/g), total uranium (61 mg/kg), chromium
6 (94 mg/kg), hexavalent chromium (4 mg/kg), nitrate as N (693 mg/kg), ammonia (95 mg/kg),
7 fluoride (168 mg/kg), TBP (91 mg/kg), acetone (less than 1 mg/kg), and xylenes (less than
8 1 mg/kg) (see Table ATT-2).

9

10 Pipeline Number: 200-E-195-PL

11 Pipeline Sampling: Primary pipeline for exterior-soil characterization and alternate pipeline for
12 interior-pipe characterization.

13 Waste Stream, Source: 221-B Canyon Building, cell drainage and other liquid waste. The waste
14 is low in salt, neutral to basic, and contains transuranic and fission products.

15 Associated Liquid-Waste Site and OU: 216-B-9 Crib (200-TW-2)

16 Pipeline Description: This pipeline is located northeast of the B Plant in the 200 East Area and
17 is a 3.5-in. SS pipeline that extends from the connection point with Line 204 (from B Plant), east
18 of the 241 -B-361 Settling Tank, to the southwestern end of the 216-B-9 Crib, where it connects
19 to the center-crib distribution line. The approximate length of pipeline being evaluated is 145 m
20 (476 ft).

21 Pipeline and Associated Disposal Waste-Site History: The waste site was operational from
22 August 1948 to July 1951, receiving cell drainage and other liquid waste via Tank 5-6 in the
23 221-B Canyon Building (WIDS). No sampling analytical data were identified for the waste site
24 associated with this pipeline.

25 Associated Contamination-Zone Information: A CZ (UPR-200-E-7) is located over the pipeline
26 from the 221-B Canyon Building to the 216-B-9 Crib. WIDS indicates that the CZ was caused
27 by leakage in the waste line that led to a cave-in in 1954. An estimated 19,000 L (5,000 gal) of
28 waste leaked into the soil at the time, and the maximum surface dosage rate observed was
29 1.7 rad/h over a 30 ft2 area. While the cave-in was filled in and once was marked, its exact
30 location no longer can be determined, according to WIDS.

31

32 Pipeline Number: 200-E-114-PL

33 Pipeline Sampling: The northern and southern portions of the 200-E-1 14-PL Pipeline were
34 selected as a primary pipeline for both interior-pipe and exterior-soil characterization.

35 Waste Stream, Source: 221-U Canyon Building; scavenged TBP supernatant waste from
36 uranium recovery operations containing Cs-137, Sr-90, and uranium isotopes. The waste was
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1 high in salt and neutral to basic. It also contained inorganic compounds such as ferrocyanide,
2 nitrate, and phosphate.

3 Associated Liquid-Waste Site and OU: BC Cribs and Trenches Area and 216-B-51 French Drain

4 (200-TW-1). The 216-B-46 Crib received the same liquid-waste stream from the BY Tank Farm

5 that the northern portion of the 200-E-1 14-PL Pipeline received. Waste-stream disposal data
6 available for the 216-B-46 Crib are considered indicative of the liquid-waste transferred
7 through 200-E-I 14-PL.

8 Pipeline Description: Two portions of the 200-E-1 14-PL Pipeline were identified for
9 investigation. In the northern section, the part of the line that extends from the north side of the

10 BY Tank Farm to the junction with the C Tank Farm line was selected. The eastern segment of

11 the pipeline that connects with C Tank Farms was not included. The southern area being
12 evaluated includes the portion of line near the BC Cribs. The 200-E-i 14-PL Pipeline consists of
13 two 4-in, carbon steel lines running in parallel. The operational history of this pipeline is
14 complex. This pipeline received waste streams from several sources and served multiple waste
15 sites. The approximate length of the pipeline being evaluated is 3,415 m (11,201 ft).

16 Pipeline and Associated Disposal Waste-Site History: This pipeline was used to transfer liquid
17 waste to the BC Cribs and Trenches Area (216-B-14, 216-B-15, 216-B-16, 216-B-17, 216-B-18,

18 and 216-B-19 Cribs) from January 1956 through December 1957. The 216-B-51 French Drain,
19 located along the 200-E- I14-PL Pipeline nearer the BY Tank Farm, received liquid waste from
20 January 1956 to January 1958. The 216-B-46 Crib, associated with the same waste stream,
21 received liquid waste from September to December 1955 (WIDS).

22 Analytical data for soil samples taken from the 216-B-46 Crib are provided in DOE/RL-2002-42.
23 Constituents and the maximum detected concentrations in the 216-B-46 Crib include Pu-239/240
24 (227 pCi/g), Cs-137 (364,000 pCi/g), Sr-90 (353,000 pCi/g), H-3 (53 pCi/g), total uranium

25 (44 mg/kg), chromium (30 mg/kg), nitrate and N/N as N (5,470 mg/kg), and TBP (19 mg/kg)
26 (see Table ATT-2).

27 Associated Contamination-Zone Information: Two CZs are located over the northern portion of

28 the 200-E-1 14-PL Pipeline, with a larger (-4500 ft2), roughly square CZ at or near the

29 connection to the 216-B-51 French Drain and a smaller (-2800 ft2 ), roughly rectangular CZ

30 further from the tank farms, at or near a bend in the line. Both sites are surface stabilized and

31 posted as URMAs. The maximum radiation survey count for these two CZs was 8,050 c/min

32 beta/gamma in October 2000, obtained for a tumbleweed in the area (Radiation Survey Reports

33 SS253960, Survey of B Plant Transfer Line; and SS256142, Vegetation Growth in Posted CA

34 Associated with UPR-200-E-144). A later, May 2002, radiation survey reported 72,500 c/min

35 from an area in the second CZ (Radiation Survey Report SS261107, Assessment Survey in a
36 Posted CA South OT i2' Street).

37 Table A-2 provides a summary of the information presented in the previous pipeline discussions.
38 The process facilities, associated liquid-disposal waste sites and operable units, and physical
39 characteristics of the pipelines are provided.

40
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Table A-2. Pipeline Summary Information. (2 Pages)

A c Pe~lne Bya Attritt freakout of Pipe Materials and Diameters
Liquid un y

Piipelire Ares/Asso. A Operable - -
Bin:el -tilt Waste Unt Pjp Materls -pipeuxDbe sposal 'Ad #Ipeliue Dikmetegs i SS CS Me M-35 CM VC FRE CI Other

SitL ugih (W (in.)

200-E- 192-PL 200 East/ 216-A-10 200-PW-2 Stainless steel 8 8 8
PUREX Crib and vitrified clay

(539.5ft)

200-W-174-PL 200 West/ 216-Z-I A 200-PW-I Stainless steel 2, 3, and 8 2. 3 8
Plutonium Tile Field and vitrified clay
Finishing (982 ft)
Plant

200-E-160-PL; 200 East/ 216-13-12 200-PW-2 Vitrified clay, 4, 6, and 4 4 4 6 4 Unk
200-E-162-PL B Plant and Crib M-2, M-35, unknown

U Plant carbon steel,
fiberglass
reinforced epoxy,
and unknown
(2,907 ft)

200-E-1 12-PL 200 East/ 216-13-2-2 200-CW-1 Vitrified clay and 24 24 24
B Plant Ditch cast iron

(2,162 ft)
200-E-127-PL 200 East/ 216-A-25 200-CW-1 Corrugated metal 30, 36, and 30,

PUREX and Gable (19,127 ft) 42 36,
B Plant Mountain 42

2 Pond

200-E-11 3-PL 200 East/ 216-A-30 200-SC-I Steel (1,755 ft) 16 16
PUREX Crib

200-W-79-PL 200 West/ 216-T-36 200-SC-1 Vitrified clay 4
T Plant and Crib (6,33 ft)
U Plant

tQ
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Table A-2. Pipeline Summary Information. (2 Pages)

As4od.ted Pine ysi Attribatre akoUt t Ptpe Materials and Diameters
l~- 

-d - 0

perMa ~1ls VeiDin Numhber . 6M~ Fdi -'waste U111t pipe ma t l Pipe
iiid Pseliie DJanieters Sti S Cs M-2 M3S CM VC FRE CI Other

site Length () (IM)

200--187-PL 200 East/ 216-A-29 200-CS-1 Vitrified clay and 12 and 15 15 12
PUREX Ditch carbon steel

(1,417 ft)

3 200-W-157-PL 200 West/ 216-S-10 200-CS-1 Vitrified clay 8 and 12 8,
S Plant Ditch (2,989 ft) 12
(REDOX)

200-E-188-PL 200 East/ 216-B-63 200-CS-1 Vitrified clay 15 15
B Plant Ditch (1,430 ft)

200-W-173-PL 200 West/ 216-T-33 200-MW-1 Vitrified clay 6 and 8 6,8
T Plant Crib (262 ft)

4 200-E-193-PL 200 East] 216-A-21 200-MW-I Vitrified clay 6 6
PUREX Crib (374 ft)

200-E-194-PL 200 East/ 216-A-32 200-MW-I Vitrified clay 6 6
PUREX Crib (272 ft)

200-W-175-PL 200 West/ 216-T-26 200-TW-I Steel 3,
T Plant Crib (1,329 ft) 3 5.

4

5 200-E-195-PL 200 East/ 216-B-9 200-TW-2 Stainless steel 3.5
B Plant Crib (476 ft)

200-E-114 PL 200 East/ 216-B-46 200-TW-I Carbon steel 4 4
B Plant Crib I (11,201 ft) I_ I _ III I

'The pipe materials and diameters listed are only for pipelines selected for sampling and are based on the current level of review of engineering drawings (see Table ATI-1). This listing is subject to

change, should additional information become available.
b Because of its complex operational history, the 200-E-1t4-PL Pipeline has been associated with many liquid-waste disposal sites. The 216-B-46 Crib was selected as the best candidate for association

with the northern porvion of this pipeline that is being evaluated as part of this investigation.

Cl = cast iron.
CM = corrugated mital.
CS carbon steel.
FRE = fiberglass reinicrced steel.
M-2 = stainless steel.
OU = operable unit.
PL = pipeline.

M-35 = carbon steel.
PUREX = Plutonium-Uranium Extraction Plant.
REDOX = Reduction-Oxidation Plant.
SS = stainless sireel.
Stl = steel (unknown).
VC = vitrified clay.
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1 Table ATT-I in the Attachment lists the engineering drawings that were reviewed to determine
2 the pipeline locations, materials, and pipe diameters. These drawings provide additional pipeline
3 construction details and should be referenced if additional information is needed during the field
4 investigation.

5
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1 A2.0 QUALITY ASSURANCE PROJECT PLAN

2 The QAPJP establishes the quality requirements for environmental data collection, including
3 sampling, field measurements, and laboratory analysis. The QAPjP complies with the
4 requirements of the following:

5 0 DOE 0 414. IC, Quality Assurance, as amended, "Contractor Requirements Document"

6 a 10 CFR 830 Subpart A, "Quality Assurance Requirements"

7 e EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans,
8 EPA QA/R-5.

9 A2.1 PROJECT MANAGEMENT

10 The following section addresses basic areas of project management. It also identifies project
11 elements including the project task and goals, quality objectives, and required documentation.

12 A2.1.1 Project/Task Organization

13 The project organization is described in the subsections that follow and is shown in Figure A-3.

14 A2.1.1.1 Waste Site Remediation Manager

15 The Waste Site Remediation Manager provides oversight for all activities and coordinates with
16 the U.S. Department of Energy, Richland Operations Office (RL) and regulators in support of
17 sampling activities. In addition, support is provided to the task lead to ensure that the work is
18 performed safely and cost effectively.

19 A2.1.1.2 Remnediation Task Lead

20 The Remediation Task Lead is responsible for direct management of sampling documents and
21 requirements, field activities, and subcontracted tasks. The Remediation Task Lead ensures that
22 the Field Team Lead, samplers, and others responsible for implementing this SAP and the
23 QAPjP are provided with current copies of this document and any revisions thereto. The
24 Remediation Task Lead works closely with quality assurance, health and safety, and the Field
25 Team Lead to integrate these and the other lead disciplines in planning and implementing the
26 workscope. The Remediation Task Lead also coordinates with, and reports to, RL, regulators,
27 and the Project Hanford Management Contractor on all sampling activities.

28
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1 Figure A-3. Project Organization.

Waste Site
Remediation

Manager

Was td 
AieldaTca

Waste Field Team --- Radiological Sample and Data Health and
Management --- Lead Engineering Management Safety

L r LFG0772
Samplers Radiological

Control Technicians

2

3 A2.1.1.3 Quality Assurance Engineer

4 The Quality Assurance Engineer is matrixed to the Remediation Task Lead and is responsible for
5 quality assurance issues on the project. Responsibilities include oversight of implementation of
6 the project quality assurance requirements; review of project documents, including SAPs (and
7 the QAPjP); and participation in quality assurance assessments on sample collection and analysis
8 activities, as appropriate.

9 A2.1.1.4 Waste Management

10 The Waste Management Lead communicates policies and procedures and ensures project
11 compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective
12 manner. Other responsibilities include identifying waste management sampling/characterization
13 requirements to ensure regulatory compliance interpretation (e.g., with WAC 173-303,
14 "Dangerous Waste Regulations") of the characterization data to generate waste designations,
15 profiles, and other documents that confirm compliance with Environmental Restoration Disposal
16 Facility waste acceptance criteria specified in BHI-00139, Environmental Restoration Disposal
I i FuciLty vuste Acceptance Citeia.

18 A2.1.1.5 Field Team Lead

19 The Field Team Lead has the overall responsibility for planning, coordinating, and executing the
20 field-characterization activities. Specific responsibilities include converting the sampling-design
21 requirements into field task instructions that provide specific direction for field activities.

A2-2
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1 Responsibilities also include directing training, mock-ups, and practice sessions with field
2 personnel to ensure that the sampling design is understood and can be performed as specified.
3 The Field Team Lead communicates with the Remediation Task Lead to identify field
4 constraints that could affect the sampling design. In addition, the Field Team Lead directs the
5 procurement and installation of materials and equipment needed to support the field work.

6 The Field Team Lead oversees field-sampling activities that include sample collection,
7 packaging, provision of certified clean sampling bottles/containers, documentation of sampling
8 activities in controlled logbooks, chain-of-custody documentation, and packaging and
9 transportation of samples to the laboratory or shipping center.

10 The Field Team Leads, samplers, and others responsible for implementation of this SAP and the
11 QAPJP will be provided with current copies of this document and any revisions thereto.

12 A2.1.1.6 Radiological Engineering

13 The Radiological Engineering Lead is responsible for the radiological engineering and health
14 physics support on the project. Specific responsibilities include conducting
15 as-low-as-reasonably-achievable (ALARA) reviews, exposure and release modeling, and
16 radiological controls optimization for all work planning. In addition, radiological hazards are
17 identified and appropriate controls are implemented to maintain worker exposures to the hazards
18 ALARA. Radiological Engineering interfaces with the project health and safety representative
19 and plans and directs radiological control technician support for all activities.

20 A2.1.1.7 Sample and Data Management

21 The Sample and Data Management organization selects the laboratories that perform the
22 analyses. This organization also ensures that the laboratories conform to Hanford Site internal
23 laboratory quality-assurance requirements, or their equivalent, as approved by RL, the EPA, and
24 the Washington State Department of Ecology (Ecology). Sample and Data Management
25 periodically initiates audits of the laboratories to ensure compliance. Sample and Data
26 Management receives the analytical data from the laboratories, makes the data entry into the
27 Hanford Environmental Information System (HEIS) database, and arranges for data validation.
28 Validation will be performed on completed data packages (including quality control [QC]
29 samples) by the Fluor Hanford, Inc. (Fluor Hanford) Environmental Information Services group
30 or by a qualified independent contractor.

31 A2.1.1.8 Health and Safety

32 Responsibilities include coordination of industrial safety and health support on the project as
33 carried out through health and safety plans, job-hazard analyses, and other pertinent safety
34 documents required by Federal regulation or by internal Fluor Hanford work requirements.
35 In addition, assistance is provided to project personnel in complying with applicable health and
36 safety standards and requirements. Personal protective clothing requirements are coordinated
37 with Radiological Engineering.
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I A2.1.2 Background and Problem Definition

2 The 200-IS-I OU includes pipelines used to transfer liquid waste containing low to high
3 concentrations of radionuclides and nonradiological constituents. The 200-IS-I OU DQO
4 summary report (D&D-30262) and the work plan provide additional discussion concerning
5 development of the rationale and use of process-waste characteristics for the assignment of the

6 pipeline bins used in this SAP.

7 The objective of the DQO process for the pipelines addressed in this SAP was to determine the

8 environmental measurements necessary to support the remedial investigation/feasibility study
9 process and remedial decision making, including refinement of the preliminary conceptual

10 contaminant-distribution models for process-waste pipeline systems. The DQO process
11 supported development of the content presented in this SAP.

12 Given that the process pipeline systems in the Central Plateau received waste discharges, the task
13 is to determine from process history and/or data collection and analysis whether pipelines and/or
14 surrounding soils contain constituents that are above regulatory and/or risk thresholds.

15 A2.1.3 Project and Task Description

16 The field activities described in this Phase 1 SAP include evaluation of both the pipeline interiors

17 and the surrounding soil. For the interior evaluations, the pipelines will be accessed to permit
18 visual inspection, field instrument measurements, and the collection of residual sediment, sludge,
19 or scale. For the soil surrounding the pipelines, geophysical logging, field instrument
20 measurements, soil sampling, and visual inspection will be used to assess whether contamination
21 is present. Sampling requirements for waste-disposal determinations of IDW will be addressed
22 through a waste-designation DQO process before the field characterization activities begin.
23 A separate waste management plan is under development and will be submitted for Ecology's
24 approval.

25 At the completion of the field investigation, a field report will be prepared to summarize the

26 activities performed and information collected in the field. The report will include survey
27 coordinates for direct-push locations, the number and types of samples collected and their

28 associated HEIS numbers, inventory of IDW containers, laboratory and field-screening analyses

29 performed, and geophysical-logging results.

30 A2.1.4 Quality Objectives and Criteria for
31 Measurement Data

I2 EPVA 600/=96/05, G("vnc frte Dtn Quiiy 0higetives Procss IEPA OA/G-4, was iisedxI. J I rI V JWSI A J. J..', % J 4 %I&&L4# &IL, J F ~ . * .... -. )I -- % J----.- - ______-- - -1,,- -

33 to support the development of this SAP. The DQO process is a strategic-planning approach that

34 provides a systematic process for defining the criteria that a data-collection design should satisfy.
35 Using the DQO process ensures that the type, quantity, and quality of environmental data used in

36 decision making will be appropriate for the intended application. This section summarizes the

37 key outputs resulting from the implementation of the DQO process.
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1 A2.1.4.1 Contaminants of Concern

2 The DQO process identifies the need to develop a list of contaminants of potential concern
3 (COPC) for the 200-IS-1 OU process-waste pipeline systems. Development of the COPCs is an
4 essential step toward refining the preliminary conceptual contaminant-distribution models.

5 Liquid process-waste streams carried through the pipeline systems required disposition decisions
6 that involved either transfer to tanks within waste management areas (WMA) or disposal from
7 facilities operations to cribs, trenches, or other liquid-waste disposal sites. These waste-transfer
8 and -disposal decisions were based on waste composition. Because of known differences in
9 process waste-stream characteristics, separate evaluations were completed to determine the

10 COPC and analytical reporting requirements for pipeline systems associated with (1) waste
11 streams transferred from facilities directly to liquid-disposal waste sites and (2) those process
12 wastes sent to/transferred between or transferred out of tank farms. Refinement of the master list
13 of COPCs as applicable to the facilities or tank-farm process-waste pipelines was completed as
14 part of the DQO process.

15 Process waste generated in the facilities in the Central Plateau 200 Areas and transferred directly
16 to liquid-waste disposal sites has been the focus of the numerous characterization investigations
17 conducted to date. Previously, a DQO process was conducted in conjunction with each of these
18 waste-site investigations to prepare final COPC lists. For development of the 200-UR- 1 OU
19 DQO, all previous DQO COPC lists were compiled, reviewed, and refined into one
20 comprehensive list. The list encompasses all COPCs that would be considered as primary
21 constituents for laboratory analysis associated with the facility process-waste pipeline systems
22 included in pipeline Bins 1-5. As part of the 200-IS-1 DQO process, several additional analytes
23 were included at the request of Ecology. The facility process-waste pipelines COPC list is
24 presented in Table A-3.

Table A-3. Facilities Process-Waste Pipeline-Systems Contaminants of
Potential Concern. (3 Pages)

Radioactive Conuthttit
Americium-241 Niobium-94
Carbon- 14 Plutonium-238
Cesium- 137 Plutonium-239/240

Cobalt-60 Strontium-90
Europium-152 Technetium-99
Europium-154 Tritium

Europium-155 Uranium-233/234
Neptunium-237 Uranium-235/236
Nickel-63 Uranium-238

hemica Consituens -:Metals
Antimony Lead
Arsenic Mercury
Barium Nickel
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Table A-3. Facilities Process-Waste Pipeline-Systems Contaminants of
Potential Concern. (3 Pages)

Beryllium Selenium

Cadmium Silver

Chromium Uranium

Hexavalent Chromium Vanadium

Copper Zinc

-C emicid Consftii ents -,Other- norganics

Cyanide Nitrate/Nitrite

Fluoride Sulfate

(Yhemic&l st.git eI*s - Vate Organics

Acetone Halogenated hydrocarbons

Acetonitrile Hexane

Benzene Methyl ethyl ketone

n-Butyl benzene Methyl isobutyl ketone (MIBK)

I-Butanol (n-butyl alcohol) Perchloroethylene

2-Butanone (MEK) Tetrahydrofuran

Carbon Tetrachloride Toluene

Chlorobenzene 1,1,1 Trichloroethane (TCA)

Cis- 1,2-dichloroethylene 1,1,2 Trichloroethane

Cyclohexane Trans-1,2-dichlorotheylene

1,1-dichloroethane Tetrachloroethylene (PCE)

1,2-dichloroethane Trichloroethylene (TCE)

1,1-dichloroethylene Vinyl chloride

Dichloromethane (Methylene Chloride) Xylene

Ethylbenzene I

Chenical Consfitues , Is-ewivotae':OrganiCs
AMSCOb Tributyl phosphate dilutant Normal paraffin hydrocarbon

Cyclohexanone Polyaromatic hydrocarbons

Diesel fuel' Paint thinner

Dodecane Phenol

Hydraulic fluids (greases) Polychlorinated biphenyls (and associated World Health
Organization congeners)
~LI ~ An / L' L_ -1 --- -A _ _ r.Kerosene Shell E-2342 (napvthalene Mid parfin)

Naphthylamine Soltrol-170 (CIOH2 to C6 to H34; purified kerosene)
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Table A-3. Facilities Process-Waste Pipeline-Systems Contaminants of
Potential Concern. (3 Pages)

Dibutylphosphate* Tributyl phosphate and derivatives (mono, bi)

Monobutylphosphate*

Oxalate* Glycolate*

Formate*

*Added to list as requested by the Washington State Department of Ecology (chelators or extractants used in processes).
'Contaminant of potential concern applicable to Plutonium Finishing Plant area only.
' Allen Maintenance Supply Company Inc.
'Analyzed as total petroleum hydrocarbons-diesel range; other total petroleum hydrocarbon analyses will include gasoline

range.
d Trademarks and registered trademarks are the property of their respective owners. All product names mentioned are listed

for contaminant potential only; such listing does not imply ownership and does not constitute endorsement.

1 If additional analytes not identified as COPCs are detected by the analytical methods used for
2 laboratory analysis, these detected analytes and their concentrations will be evaluated against
3 regulatory cleanup standards, or risk-based screening levels if toxicity and exposure data are
4 available, and existing process knowledge. All detected analytes will be assessed in support of
5 remedial-action decision making. When regulatory standards or screening levels are unavailable
6 for a particular detected COPC and nondetections of the COPC also occur, the screening
7 methodology applied will be consistent with EPA/540/1-89/002, Risk Assessment Guidance for
8 Superfund (RAGS), Volume I -- Human Health Evaluation Manual, (Part A) Interim Final,
9 OSWER 9285.7-01A, and EPA/540/R-97/006, Ecological Risk Assessment Guidancefor

10 Superfund: Process for Designing and Conducting Ecological Risk Assessments Interim Final.

I 1 A2.1.4.2 Decision Rules

12 Decision rules (DR) are developed from the results of the principal study questions, decision
13 statements, remedial-action alternatives, data needs, COPC action levels, analytical
14 requirements, and scale of the decisions. The DRs generally are structured as "IF ...THEN"
15 statements that indicate the action that will be taken when a prescribed condition is met. The
16 DRs incorporate the parameters of interest (e.g., COPCs), the scale of the decision
17 (e.g., location), the preliminary action levels, and the resulting actions. The decision rules for
18 Phase 1 only are summarized in Table A-4. The associated alternative actions specified in the
19 decision rules are presented in Table A-5.
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Table A-4. Phase I Decision Rules. (2 Pages)

"DR, Costitnnt/ Dcse
# Media

If the concentration of chemical constituents in the pipelines, pipeline appurtenances, or
Nonradiological/ plugged pipelines (as estimated by the maximum or detected values) is greater than or

I pipeline equal to the preliminary cleanup levels, select an appropriate alternative action (refer to
structures Table A-5). Excludes Alternative Action 1-lb. Otherwise, evaluate the need for

additional sampling.

If the concentration of chemical constituents (as estimated by the maximum or detected

Nonradiologica] values) in vadose zone soils in known leakage areas, suspect leakage areas, and/or
2 so i a unknown leakage areas is greater than or equal to the preliminary cleanup levels, select an

appropriate alternative action (refer to Table A-5). Excludes Alternative Action 2-1b.
Otherwise, evaluate the need for additional sampling.

If the activity of radionuclides in the pipelines, pipeline appurtenances, or plugged

pipelines (as estimated by the maximum or detected values) results in a direct radiological
Radiological/ exposure dose greater than or equal to 15 mrem/yr above background or a groundwater

3 p iedologalto *4 L..Mr a ac.kgroun. (based on Iate and
transport modeling), select an appropriate alternative action (refer to Table A-5). Excludes
Alternative Action 3-lb. Otherwise, evaluate the need for additional sampling.

If the activity of radionuclides (as estimated by the maximum or detected values) in vadose
zone soils in known leakage areas, suspect leakage areas, and/or unknown leakage areas
results in a direct radiological exposure dose greater than or equal to 15 mrem/yr above

4 Roil background, a groundwater radiological dose greater than or equal to 4 mrem/yr above
background (based on fate and transport modeling), or 0.1 rad/d for protection of terrestrial
animals select an appropriate alternative action (refer to Table A-5). Excludes Alternative
Action 4-1b. Otherwise, evaluate the need for additional sampling.

If the concentration of chemical constituents in the pipelines, pipeline appurtenances, or

Dangerous plugged pipelines (as estimated by the maximum or detected values) is greater than or
5 wasge s equal to the preliminary cleanup levels, select an appropriate alternative action (refer to

waste Table A-5). Excludes Alternative Action 5-1b. Otherwise, evaluate the need for
additional sampling.

DR = decision rule.

Table A-5. Alternative Actions. (2 Pages)

FSQ# - AA# Alternative Actius

1-la Evaluate the need for remedial-action alternatives in an FS.*

I-lb Evaluate the no-action alternative in an FS.*

Evaluate a streamlined approach (e.g., CERCLA removal actions, interim actions,
1-2 voluntary actions, plug into an existing ROD) to pipeline system decision making, based

on field-screening data and/or analytical data. and take appropriate actions.

1-3 Evaluate the need for additional sampling.

2-1a Evaluate the need for remedial-action alternatives in an FS.*

2-lb Evaluate the no-action alternative in an FS.*
2 Evaluate a streamlined approach (e.g., CERCLA removal actions. interim actions,

2-2 voluntary actions, plug into an existing ROD) to piping system decision making. based on
field screening data and/or analytical data, and take appropriate actions.
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Table A-5. Alternative Actions. (2 Pages)
PSQf .AAW Atenative Actions

2-3 Evaluate the need for additional sampling.
3-la Evaluate the need for remedial-action alternatives in an FS.*
3-lb Evaluate the no-action alternative in an FS.*

Evaluate a streamlined approach (e.g., CERCLA removal actions, interim actions,
3-2 voluntary actions, plug into an existing ROD) to piping system decision making, based on

3 field-screening data and/or analytical data, and take appropriate actions.
3-3 Evaluate the need for additional sampling.

Evaluate the need for remedial-action alternatives that include transuranic contamination
in an FS.*

3-5 Evaluate the need for remedial-action alternatives that include greater than Class C waste
concentrations in an FS.*

4-1a Evaluate the need for remedial-action alternatives in an FS.*
4-lb Evaluate the no-action alternative in an FS.*

Evaluate a streamlined approach (e.g., CERCLA removal actions, interim actions,
4-2 voluntary actions, plug into an existing ROD) to piping system decision making, based on

4 field-screening data and/or analytical data, and take appropriate actions.
4-3 Evaluate the need for additional sampling.

4-4 Evaluate the need for remedial-action alternatives that include transuranic contamination
in an FS.*

4-5 Evaluate the need for remedial-action alternatives that include greater than Class C waste
concentrations in an FS.*

5-la Evaluate the need for remedial-action alternatives in an FS.*
5-lb Evaluate the no-action alternative in an FS.*

5 Evaluate a streamed-line approach (e.g., CERCLA removal actions, interim actions,
5-2 voluntary actions, plug into an existing ROD, etc.) to piping system decision making,

based on field screening data and/or analytical data, and take appropriate actions.
5-3 Evaluate the need for additional sampling.

*Mt. ;,lAi
ay nc u e nnovat ve decision making approaches (e.g.. probabilistic).

AA = alternative action.
CERCLA = Comprehensive Environmental Response, Compensation, and

Liabili ty Act of 1980.

FS = feasibility study.
PSQ = principal study question.
ROD = record of decision.

1 A2.1.4.3 Error Tolerance and Decision Consequences

2 A nonstatistical sampling design was identified as appropriate for Phase 1. For DRs to be
3 resolved using a nonstatistical sampling design, there is no need to define the tolerable limits on
4 decision error, because these only apply to statistical designs. The qualitative consequence of
5 selecting an inadequate sampling design for this activity was considered to range from low to
6 severe. If the sampling design is determined to be inadequate, the waste sites can be accessed
7 readily for resampling/additional sampling during Phase 2. Chapter 5.0 of the main text
8 summarizes the activities that are planned for after the characterization activities described in
9 this SAP are evaluated.
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1 A2.1.4.4 Analytical Quality Objectives

2 Analytical quality objectives and criteria for soil laboratory data are presented in Tables A-6 for
3 radiological and A-7 for nonradiological analytes. For liquids that are encountered, the
4 analytical quality objectives and criteria for soil laboratory data are presented in Tables A-8 for
5 radiological and A-9 for nonradiological analytes. Following the completion of the DQO report
6 (D&D-30262), RL and Ecology agreed that 12 World Health Organization PCB congeners
7 would be included as COPCs for laboratory analysis. The specific congeners are identified in
8 Table A-7. Laboratory analysis of these PCB congeners will be completed on 20 percent of all
9 samples collected for laboratory analysis of PCB aroclors. Those samples designated for

10 analysis of PCB congeners will be jointly identified by Fluor Hanford, RL, and Ecology.
11 Criteria used in the selection process will be jointly developed and potentially could include
12 historical process waste stream information, previous disposal site analytical sampling data,
13 and/or field-screening results obtained during the pipeline field investigation. The measurement
14 quality objectives for accuracy and precision for laboratory control samples, duplicates, matrix
15 spikes, and matrix spike duplicates for the analytical laboratory are contained in DOE/RL-96-68,
16 Hanford Analytical Services Quality Assurance Requirements Documents.

17 For all analyses, in the event of a laboratory analytical failure, the laboratory is required to
18 initiate corrective actions with the Sample and Data Management team of the Environmental
19 Information Systems group. As part of the data-package transmittal procedure, a sample
20 disposition record is generated to define the problem and to indicate the agreed-upon solution
21 reached with discussions by the project manager or task lead. As part of the sample-disposition
22 process, quarterly trend reports containing quality statistics are compiled based on the sample-
23 disposition records. This provides an insight into emerging problems and the effectiveness of
24 past responses to problems.

25 A2.1.4.5 Laboratory Sample Custody

26 Sample custody during laboratory analysis will be addressed in the applicable laboratory
27 standard operating procedures. Laboratory custody procedures will ensure the maintenance of
28 sample integrity and identification throughout the analytical process.

29 A2.1.4.6 Quality Assurance Objective

30 The quality-assurance objective of this plan is to provide implementation guidance that will
31 result in data of known and appropriate quality and adhere to the approved Fluor Hanford
32 QAPjP. Data quality is assessed by representativeness, comparability, accuracy, and precision.
33 The applicable QC guidelines, quantitative target limits, and levels of effort for assessing data
34 quality are dictated by the intended use of the data and the nature of the analytical method. Each
35 of these is addressed in the following subsections.

36 A.i.4 .6 .i Representativeness

37 Representativeness is a measure of how closely the results reflect the actual concentration and
38 distribution of the chemical and radiological constituents in the matrix sampled. Sampling-plan
39 design, sampling techniques, and sample-handling protocols (e.g., storage, preservation,
40 transportation) have been developed and are discussed in subsequent sections of this document.
41 The documentation will establish that protocols have been followed and that sample
42 identification and integrity are ensured.
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Table A-6. Facilities Process-Waste Pipeline Systems - Radionuclide Analytical Performance Requirements. (2 Pages)
Ch aicA Abstracts Lowst Target

At-iyte Survey A Anaclti e "h

14596-10-2 Americium-241 Am-241 AEA 31.1 1 ±30 70-130

14762-75-5 Carbon-14 C-14 LSC (low level) 4.65 1 ±30 70-130

10045-97-3 Cesium-137 Gamma GS 6.2 0.1 ±30 70-130

10198-40-0 Cobalt-60 Gamma GS 1.4 0.05 ±30 70-130

14683-23-9 Europium-152 Gamma GS 3.3 0.1 ±30 70-130

15585-10-1 Europium-154 Gamma GS 3.0 0.1 ±30 70-130

14391-16-3 Europium-155 Gamma GS 125 0.1 ±30 70-130

13994-20-2 Neptunium-237 Np-237 AEA 2.5 1 ±30 70-130

13981-37-8 Nickel-63 Ni-63 LSC 4,026 30 ±30 70-130

14681-63-1 Niobium-94d Gamma GS 2.43 1 ±30 70-130

13981-16-3 Plutonium-238 AEA 37.4 1 ±30 70-130

Pu-239/240 Plutonium-239/240 AEA 33.9 1 ±30 70-130

13982-63-3 Radium-226 Gamma GS 7.03 0.2 ±30 70-130

Rad-Sr Strontium-90 Strontium-89,90 - Total Sr - 4.5 1 ±30 70-130
Gas Proportional Counting

14133-76-7 Technetium-99 Technetium-99 LSC (low level) 1.93 1 ±30 70-130

10028-17-8 Tritium Tritium - H3 LSC (mid level) 48.2 30 ±30 70-130

13966-29-5 Uranium-233/234 1.1 1 +30 70-130

15117-96-1 Uranium-235 Isotopic Uranium AEA 101 1 ±30 70-130

U-238 Uranium-238 1.06 1 ±30 70-130

N/A Gross cesium-137 counts Portable Nal detector 3.1 N/A N/A

N/A Gross alpha Portable contamination detector 100 d/min/ N/A N/A
100 cm 2

0

0
k)



Table A-6. Facilities Process-Waste Pipeline Systems - Radionuclide Analytical Performance Requirements. (2 Pages)

Chinical A betrAe4 40t ar
Aiep Sur -b Anlfia Met 0*'til Dotection pteelslon Acrc

CUL Limlit k eqred (%).."

N/A Gross beta/gamma Portable contamination detector 5,000 d/min/ N/A N/A
100 cm 2

a Lowest overall CUL as identified in D&D-30262, Data Quality Objectives Summary Report for the 200-IS-I Operable Unit Pipelines and Appurtenances.
b Units are in pCi/g (radioisotopes) unless otherwise specified.
c Accuracy criteria for associated batch laboratory-control sample percent recoveries. With the exception of gamma energy analysis, additional

analysis-specific evaluations also are performed for matrix spikes, tracers, and carriers, as appropriate to the method. Precision criteria are based on batch
laboratory replicate sample analyses.

d Contaminant of potential concern analysis only applicable to Plutonium Finishing Plant Area.
AEA = alpha energy analysis. GS = gamma spectroscopy. N/A = not applicable.
CUL = cleanup level. LSC = liquid scintillation counter. Nal = sodium iodide.

Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents
Analytical Performance Requirements. (7 Pages)

CIA Target
NLS'eei Precision Acetracy

An yteBuf erAnsgi M0l6d' dvef A.lCuL t Required 1equieed

Inorganics
7440-36-0 Antimony EPA Methods 6010 (trace), 6020, 5 0.6 ±30 70-130

or 200.8 (trace)

7440-38-2 Arsenic EPA Methods 6010 (trace), 6020, 6.47 1 ±30 70-130
or 200.8

7440-39-3 Barium EPA Methods 6010, 6020, or 200.8 132 20 ±30 70-130

7440-41-7 Beryllium EPA Methods 6010, 6020, or 200.8 10 0.5 ±30 70-130

7440-43-9 Cadmium EPA Methods 6010, 6020, or 200.8 0.81 0.5 ±30 70-130

7440-47-3 Chromium (111)/Chromium EPA Methods 6010, 6020, or 200.8 42 1 ±30 70-130
(total)



Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents
Analytical Performance Requirements. (7 Pages)

Chthil*a Abstracts Target
semte No. or TDetrsSurvey or AnalyticalMethod Overafl CU ' Required, euited

d i v(o~g M~ Qg/g

7440-50-8 Copper EPA Methods 6010, 6020, or 200.8 50 1 ±30 70-130
18540-29-9 Hexavalent chromium EPA Method 7196 18.4 0.5e ±30 70-130
7439-92-1 Lead EPA Methods 6010, 6020, or 200.8 50 5 ±30 70-130
7439-97-6 Mercury EPA Methods 7471, 6020, or 200.8 0.33 0.2 +30 70-130
7439-98-7 Molybdenum EPA Methods 6010, 6020, or 200.8 2 2 ±30 70-130
7440-02-0 Nickel EPA Methods 6010, 6020, or 200.8 30 4 ±30 70-130
7782-49-2 Selenium EPA Methods 6010 (trace), 6020, 0.78 1 ±30 70-130

or 200.8
14808-79-8 Sulfate IC Anions, EPA Method 300.0 1,000 5 ±30 70-130
7440-22-4 Silver EPA Methods 6010, 6020, or 200.8 2 2 ±30 70-130
7440-28-0 Thallium EPA Methods 6010 (trace), 6020, 1 0.5 ±30 70-130

or 200.8
7440-61-1 Uranium (total) Kinetic phosphorescence analysis, 3.21 0.2 ±30 70-130

or EPA Method 200.8
7440-62-2 Vanadium EPA Methods 6010, 6020, or 200.8 560 2.5 ±30 70-130
7440-66-6 Zinc EPA Methods 6010, 6020, or 200.8 86 1 ±30 70-130
57-12-5 Cyanide EPA Methods 9010 total cyanide or 0.80 0.5 ±30 70-130

335

14797-55-8 Nitrate IC, EPA Method 300.0 40 2.5 ±30 70-130
14797-65-0 Nitrite IC, EPA Method 300.0 4 2.5 ±30 70-130

Nitrogen in nitrite and nitrate EPA Method 353 12 0.75
±30 70-130a _____________________________ .1 ____________ I. ____________ I. ___________ L __________

0

t

NU3/NO2 70-130

1

±30



Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents

Analytical Performance Requirements. (7 Pages)

CheWMdAbstr&ds Taktt gAeaI

Organics

208-96-8 Acenaphthylene EPA Method 8270 97.9 0.33 30 70-130

67-64-1 Acetone EPA Method 8260 28.9 0.02 ±30 70-130

75-05-8 Acetonitrile EPA Method 8260 0.196 0.1 i30 70-130

71-43-2 Benzene EPA Method 8260 0.00448 0.0015 130 70-130

120-12-7 Anthracene EPA Method 8270 1,140 0.33 ±30 70-130

56-55-3 Benzo(a)anthracene EPA Method 8270 0.856 0.33 ±30 70-130

50--32-8 Benzo(a)pyrene EPA Method 8270 0.137 0.33 ±30 70-130

205-99-2 Benzo(b)fluoranthene EPA Method 8270 1.37 0.33 ±30 70-130

191-24-2 Benzo(ghi)perylene EPA Method 8270 2,400 0.33 ±30 70-130

207-08-9 Benzo(k)fluoranthene EPA Method 8270 13.7 0.33 ±30 70-130

100-51-6 Benzyl alcohol EPA Method 8260/8270 20.7 0.33 ±30 70-130

75-27-4 Bromodichloromethane EPA Method 8260 0.00368 0.005 ±30 70-130

71-36-3 n-butyl alcohol (1-butanol) EPA Method 8015 or 8260 6.62 5 ±30 70-130

5-23-5 Carbon tetrachoride EPA Method 8260 0.00310 0.002 ±30 70-130

108-90-7 Chlorobenzene EPA Method 8260 0.874 0.005 ±30 70-130

67-66-3 Chloroform (trichioro-methane) EPA Method 8260 0.0381 0.005 ±30 70-130

218-01-9 Chrysene EPA Method 8270 95.6 0.33 ±30 70-130

156-59-2/ 156-60-5 Cis/Trans-1 ,2-Dichloro- EPA Method 8260 720 0.005 ±30 70-130

ethylene ____________EAMehd8600038_.0_307_3

108-94-1 Cyclohexanone EPA Method 8270 344 0.5 N/A N/A

53-70-3 Dibenzo(ah)anthracene EPA Method 8270 0.137 0.33 ±30 70-130

75-34-3 1,1-Dichloroethane EPA Method 8260 4.37 0.001 ±30 70-130



Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents
Analytical Performance Requirements. (7 Pages)

C_ _ __hcal A b__racts___e_
Na~ice No rLowest Deed ' Precisioxi Acc it-c

Analyte- Survey or Anid daa Method " Overidl CUL kejuiftd Required

107-06-2 1,2-Dichloroethane EPA Method 8260 0.00232 0.002 ±30 70-130
75-35-4 1,1-Dichloroethylene EPA Method 8260 0.000522 0.002 ±30 70-130
75-09-2 Dichloromethane (methylene EPA Method 8260 0.0218 0.005 ±30 70-130

chloride)

106-46-7 p-Dichlorobenzene EPA Method 8270 0.03 0.33 +30 70-130
107-66-4 Dibutylphosphate EPA Method 300.0 (modified) -- 0.2 ±30 70-130
100-41-4 Ethyl benzene EPA Method 8260 6.05 0.005 ±30 70-130
60-29-7 Ethyl ether EPA Method 8015 6.68 5 ±30 70-130
86-73-7 Fluorene EPA Method 8270 30 0.33 ±30 70-130
64-18-6 Formate (formic acid) EPA Method 300.0 (modified) -- 10.0 ±30 70-130
79-14-1 Glycolate (glycolic acid) TBD -- 4 ±30 70-130
110-54-3 Hexane EPA Method 8260 96.2 0.005 ±30 70-130
193-39-5 Indeno(123-cd)pyrene EPA Method 8270 1.37 0.33 ±30 70-130
108-10-1 Methyl isobutyl ketone (MIBK EPA Method 8260 2.71 0.01 ±30 70-130

hexone)

78-93-3 Methyl ethyl ketone (MEK) EPA Method 8260 19.6 0.01 ±30 70-130
-- Monobutylphosphate EPA Method 300.0 (modified) -- 0.2
144-62-7 Oxalate (oxalic acid) EPA Method 300.0 (modified) -- 2
127-18-4 Perchloroethylene EPA Method 8260 0.000859 0.005 ±30 70-130

(tetrachloro-ethene, PCE)
88-01-8 Phenanthrene (ethanedionic EPA Method 8270 1,140 0.33 ±30 70-130

acid)

108-95-2 Phenol EPA Method 8270 22 0.33 ±30 70-130
95-63-6 Pseudocumene (1,2,4-trimethyl EPA Method 8260 4,000 0.2 ±30 70-130

benzene)

0

4t-



Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents

Analytical Performance Requirements. (7 Pages)

Chefdea~bsracs t Predlon Accuitkcy
"Afblyt Surv or Atumlyoal Method Overafl R eeci? equired RequlreIdtter No - Pitg/ki

109-99-9 Tetrahydrofuran EPA Method 8260 0.05 0.05 ±30 70-130

108-88-3 Toluene EPA Method 8260 4.65 0.005 ±30 70-130

71-55-6 1,1,1-Trichloroethane (TCA) EPA Method 8260 1.58 0.005 ±30 70-130

79-00-5 1,1,2-Trichloroethane EPA Method 8260 0.00427 0.002 ±30 70-130

79-01-6 Trichloroethylene (TCE) EPA Method 8260 0.0263 0.005 ±30 70-130

75-01-04 Vinyl chloride EPA Method 8260 0.000184 0.01 ±30 70-130

1330-20-7 Xylenes EPA Method 8260 14.6 0.01 ±30 70-130

126-73-8 Tributyl phosphate EPA Method 8270 6.18 3.3 ±30 70-130

2674-11-2 Aroclor- 1016 PCBs, EPA Method 8082 0.65 0.02 ±30 70-130

11104-26-2 Aroclor-1221 PCBs, EPA Method 8082 0.092 0.02 ±30 70-130

11141-16-5 Aroclor-1232 PCBs, EPA Method 8082 0.092 0.02 ±30 70-130

53969-21-9 Aroclor-1242 PCBs, EPA Method 8082 0.394 0.02 ±30 70-130

126572-29-6 Aroclor-1248 PCBs, EPA Method 8082 0.386 0.02 ±30 70-130

11097-6999-1 Aroclor-1254 PCBs, EPA Method 8082 0.066 0.02 ±30 70-130

11096-82-5 Aroclor-1260 PCBs, EPA Method 8082 0.5 0.02 ±30 70-130

32598-13-3 (BZ77) 3,3',4,4'-Tetrachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130

70362-50-4 ((BZ81) 3,4,4',5-Tetrachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130

32598-14-4 (BZI05) 2,3,3',4,4'-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130

74472-37-0 (BZI 14) 2,3,4,4',5-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130

31508-00-6 (BZI 18) 2,3',4,4',5-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130

65510-44-3 (BZ123) 2',3,4,4',5-PenIachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130

57465-28-8 (BZ126) 3,3',4,4',5-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130



Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents
Analytical Performance Requirements. (7 Pages)

Ch6mical Abstraett
56rde Noo LoesTarget p99

stityAna re Aiklytia1 Mediod Ovirail CUL k Ae4aiutd Required
((mg/kg)

38380-08-4 (BZ156) 2,3,3',4,4',5- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130
Hexachlorobiphenyl

69782-90-7 (BZ157) 2,3,3',4,4',5'- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130
Hexachlorobiphenyl

52663-72-6 (BZ167) 2,3',4,4',5,5'- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130
Hexachlorobiphenyl ~

32774-16-6 (BZ169) 3,3',4,4',5,5'- PCB congeners, EPA Method 1668 TBD 0.00001 +30 70-130
Hexachlorobiphenyl

39635-31-9 (BZ189) 2,3,3',4,4',5,5'- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130
Heptachlorobiphenyl

TPH gasoline Total petroleum NWTPH gasoline 30 5 ±30 70-130
hydrocarbon-gasoline range
w/benzene

TPH diesel Total petroleum NWTPH diesel 200 5 ±30 70-130
hydrocarbon-diesel range

0

0
0



Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents

Analytical Performance Requirements. (7 Pages)

Chilcai A bstiic6 Tinaresot ccre

Oil/grease Hydraulic fluids (greases) EPA Method 413.1 oil/grease or 2,000 200 ±30 70-130

1664A

8008-20-6, Kerosene, normal paraffins, NWTPH-Dx modified for kerosene 2,000 5 ±30 70-130

TPH-kerosene paint thinner range I
'For 4-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update III-B, as amended. For EPA

Methods 335, 353, and 413.1, see EPA/600/4-79/020, Methods of Chemical Analysis of Water and Wastes. For EPA Method 200.8, see EPA/600/R-94/11 1, Methodsfor

the Determination of Metals in Environmental Samples, Supplement 1. For EPA Method 300.0. see EPA/600/R-93/100, Methods for the Determination of Inorganic

Substances in Environmental Samples. For NWTPH Methods, see Ecology 97-602, Analytical Methods for Petroleum Hydrocarbons.

b Lowest overall CU L as identified in D&D-30262, Data Quality Objectives Summary Report for the 200-IS-1 Operable Unit Pipelines and Appurtenances.

Detection limits are based on optimal conditions in a standard fixed laboratory. Interferences and matrix effects may degrade the values shown.

d Accuracy criteria is the minimum for associated batch laboratory control sample percent recoveries. Laboratories must meet statistically based control if more stringent.

Additional analyte-specific evaluations also are performed for matrix spikes and surrogates, as appropriate to the method. Precision criteria are based on batch

laboratory-replicate matrix-spike analyses.
'Target detection limit is less than the inhalation limit of 2 mg/kg.

rSpecial arrangements will be made with the laboratory to achieve the detection limit needed for the ecological action level for selenium.

"--" No information available.
Aroclor is an expired trademark.
(BZ#) = PCB congener number originally assigned by Ballschmiter & Zell ("BZ Number") (Ballschmiter, K., and M. Zell, 1980, "Analysis of Polychlorinated Biphenyls

(PCB) by Glass Capillary Gas Chromatography").

CUL = cleanup level.
EPA = U.S. Environmental Protection Agency.
IC = ion chromatography.

N/A = not applicable.
NWTPH = Northwest total petroleum hydrocarbon.
PCB = polychlorinated biphenyl.

TBD = to be determined; method and/or detection limit currently are
under evaluation.

TPH = total petroleum hydrocarbon.
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Table A-8. Radionuclide Analytical Performance Requirements for Liquids.

14596-10-2 Americium-241 Am-241 AEA 1 30 70-130

14762-75-5 Carbon-14 C-14 LSC 200 ±30 70-130

10045-97-3 Cesium-137 Gamma GS 15 30 70-130

10198-40-0 Cobalt-60 Gamma GS 25 30 70-130
14683-23-9 Europium-152 Gamma GS 50 ±30 70-130

15585-10-1 Europium-154 Gamma GS 50 ±30 70-130

14391-16-3 Europium-155 Gamma GS 50 ±30 70-130
13994-20-2 Neptunium-237 Np-237 AEA 1 ±30 70-130
13981-37-8 Nickel-63 Ni-63 LSC 15 ±30 70-130
14681-63-1 Niobium-94 ' Gamma GS 10 ±30 70-130
13981-16-3 Plutonium-238 AEA 1 ±30 70-130
Pu-239/240 Plutonium-239/240 AEA 1 ±30 70-130
13982-63-3 Radium-226 AEA 1 ±30 70-130

10098-97-2 Strontium-90 Gas proportional counting 2 ±30 70-130
14133-76-7 Technetium-99 Technetium-99 LSC 15 ±30 70-130
10028-17-8 Tritium Tritium - H3 LSC 400 ±30 70-130
13966-29-5 Uranium-233/234 Isotopic uranium AEA 1 ±30 70-130
15117-96-1 Uranium-235 Isotopic uranium AEA 1 ±30 70-130
U-238 Uranium-238 Isotopic uranium AEA 1 ±30 70-130

a Units are in pCi/L (radioisotopes) unless otherwise specified.
b Accuracy criteria for associated batch laboratory-control sample percent recoveries. With the exception of gamma energy

analysis, additional analysis-specific evaluations also are performed for matrix spikes, tracers, and carriers, as appropriate to
the method. Precision criteria are based on batch laboratory replicate sample analyses.

cContaminant of potential concern analysis only applicable to Plutonium Finishing Plant Area.

AEA = alpha energy analysis.
CAS = Chemical Abstracts Service.
GS = gamma spectroscopy.
LSC = liquid scintillation counter.

1

2

A2-19



DOE/RL-2002-14 REV 1

1

Table A-9. Inorganic and Organic Constituents Analytical
Performance Requirements for Liquids. (4 Pages)

Qwcwthatcirac
CAS # Analyte Survey or Anlycal Mehir'd Quqnr.d

7440-36-0 Antimony EPA Methods 6010 (trace), 6020, or 6 30 70-130
200.8

7440-38-2 Arsenic EPA Methods 6010 (trace), 6020, or 10 30 70-130
200.8

7440-39-3 Barium EPA Methods 6010, 6020, or 200.8 20 30 70-130
7440-41-7 Beryllium EPA Methods 6010, 6020, or 200.8 5 ±30 70-130
7440-43-9 Cadmium EPA Methods 6010, 6020, or 200.8 5 30 70-130
7440-47-3 Chromium EPA Methods 6010 6020 Ar 200 R 10

(II)/Chromium (total)

7440-50-8 Copper EPA Methods 6010, 6020, or 200.8 10 ±30 70-130

18540-29-9 Hexavalent chromium EPA Method 7196 (trace) 10 ±30 70-130
7439-92-1 Lead EPA Methods 6010 (trace), 6020, or 5 ±30 70-130

200.8

7439-97-6 Mercury EPA Methods 7471, 6020, or 200.8 0.5 ±30 70-130
7439-98-7 Molybdenum EPA Methods 6010, 6020, or 200.8 20 ±30 70-130
7440-02-0 Nickel EPA Methods 6010, 6020, or 200.8 40 ±30 70-130
7782-49-2 Selenium EPA Methods 6010 (trace), 6020, or 100 ±30 70-130

200.8

14808-79-8 Sulfate IC Anions. EPA Method 300.0 500 ±30 70-130

7440-22-4 Silver EPA Methods 6010, 6020, or 200.8 10 ±30 70-130

7440-28-0 Thallium EPA Methods 6010, 6020, or 200.8 50 ±30 70-130
7440-61-1 Uranium (total) Kinetic phosphorescence analysis, or 1 ±30 70-130

EPA Method 200.8
7440-62-2 Vanadium EPA Methods 6010, 6020, or 200.8 25 ±30 70-130
7440-66-6 Zinc EPA Methods 6010, 6020, or 200.8 10 ±30 70-130

57-12-5 Cyanide EPA Methods 9010 total cyanide or 5 ±30 70-130
335

14797-55-8 Nitrate IC, EPA Method 300.0 250 ±30 70-130

14797-65-0 Nitrite IC, EPA Method 300.0 250 ±30 70-130

14806-79-8 Sulfate MC, EPA method 300.0 5UU ±30 70-130

208-96-8 Acenaphthylene EPA Method 8270 10 ±30 50-150

67-64-1 Acetone EPA Method 8260 20 ±30 50-150
75-05-8 Acetonitrile EPA Method 8260 100 ±30 50-150
71-43-2 Benzene EPA Method 8260 5 ±30 50-150
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Table A-9. Inorganic and Organic Constituents Analytical
Performance Requirements for Liquids. (4 Pages)

120-12-7 Anthracene EPA Method 8270 10 ±30 50-150

56-55-3 Benzo(a)anthracene EPA Method 8270 10 ±30 50-150

50-32-8 Benzo(a)pyrene EPA Method 8270 10 30 50-150

205-99-2 Benzo(b)fluoranthene EPA Method 8270 10 ±30 50-150

191-24-2 Benzo(ghi)perylene EPA Method 8270 10 ±30 50-150

207-08-9 Benzo(k)fluoranthene EPA Method 8270 10 ±30 50-150

100-51-6 Benzyl alcohol EPA Method 8260/8270 10 ±30 50-150

75-27-4 Bromodichloromethane EPA Method 8260 5 30 50-150

71-36-3 n-butyl alcohol EPA Method 8015 or 8260 5000 ±30 50-150
(I -butanol)

56-23-5 Carbon tetrachloride EPA Method 8260 5 ±30 50-150

108-90-7 Chlorobenzene EPA Method 8260 5 ±30 50-150

67-66-3 Chloroform EPA Method 8260 5 ±30 50-150
(trichloro-methane)

218-01-9 Chrysene EPA Method 8270 10 ±30 50-150

156-59-2/ Cis/Trans-1,2-Dichloro- EPA Method 8260 5 ±30 50-150
156-60-5 ethylene

108-94-1 Cyclohexanone EPA Method 8270 20 N/A N/A
53-70-3 Dibenzo(ah)anthracene EPA Method 8270 10 ±30 50-150

75-34-3 1,1-Dichloroethane EPA Method 8260 10 ±30 50-150

107-06-2 1,2-Dichloroethane EPA Method 8260 1.5 30 50-150

75-35-4 1,1-Dichloroethylene EPA Method 8260 10 ±30 50-150

75-09-2 Dichloromethane EPA Method 8260 5 ±30 50-150
(methylene chloride)

106-46-7 p-Dichiorobenzene EPA Method 8270 10 30 50-150

107-66-4 Dibutylphosphate EPA Method 300.0 (modified) 1000 ±30 50-150

112-40-3 Dodecane EPA Method 8270 500 ±30 50-150

100-41-4 Ethyl benzene EPA Method 8260 5 ±30 50-150

60-29-7 Ethyl ether EPA Method 8015 5 ±30 50-150

86-73-7 Fluorene EPA Method 8270 10 ±30 50-150

64-18-6 Formate (fornic acid) EPA Method 300.0 (modified) 1000 ±30 50-150

79-14-1 Glycolate (glycolic EPA Method 300.0 (modified) 1000 ±30 50-150
acid)

110-54-3 Hexane EPA Method 8260 5 ±30 50-150

193-39-5 Indeno(123-cd)pyrene EPA Method 8270 10 ±30 50-150
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Table A-9. Inorganic and Organic Constituents Analytical
Performance Requirements for Liquids. (4 Pages)

4wactical

#nAyte S u rAndydealMethod

108-10-1 Methyl isobutyl ketone EPA Method 8260 10 ±30 50-150
(MIBK hexone)

78-93-3 Methyl ethyl ketone EPA Method 8260 10 ±30 50-150
(MEK)

-- Monobutylphosphate EPA Method 300.0 (modified) 1000 ±30 50-150
91-20-3 Naphthalene EPA Method 8270 10 ±30 50-150
91-59-8 2-Naphthylamine EPA Method 8270 25 ±30 50-150
144-62-7 Oxalate (oxalic acid) EPA Method 300.0 (modified) 1000 ±30 50-150
127-18-4 Perchloroethylene EPA Method 8260 5 ±30 50-150

PCE)

88-01-8 Phenanthrene EPA Method 8270 5 ±30 50-150
(ethanedionic acid)

108-95-2 Phenol EPA Method 8270 10 ±30 50-150
95-63-6 Pseudocumene EPA Method 8260 200 ±30 50-150

(1,2,4-trimethyl
benzene)

109-99-9 Tetrahydrofuran EPA Method 8260 50 ±30 50-150
108-88-3 Toluene EPA Method 8260 5 ±30 50-150
71-55-6 1,1,1-Trichloroethane EPA Method 8260 5 ±30 50-150

(TCA)

79-00-5 1,1,2-Trichloroethane EPA Method 8260 5 ±30 50-150
79-01-6 Trichloroethylene EPA Method 8260 5 ±30 50-150

(TCE)

75-01-04 Vinyl chloride EPA Method 8260 5 ±30 50-150
1330-20-7 Xylenes EPA Method 8260 10 ±30 50-150
126-73-8 Tributyl phosphate EPA Method 8270 100 ±30 50-150
2674-11-2 Aroclor-1016 PCBs, EPA Method 8082 20 ±30 50-150
11104-26-2 Aroclor-1221 PCBs, EPA Method 8082 20 ±30 50-150
11141-16-5 Aroclor-1232 PCBs, EPA Method 8082 20 ±30 50-150

53969-21-9 Aroclor-1242 PCBs, EPA Method 8082 20 ±30 50-150
1144'719- o r248 Cs, ErA Methouu8ou2 20 ±30 50-i5

11097-6999- Aroclor-1254 PCBs, EPA Method 8082 20 ±30 50-150

11096-82-5 Aroclor-1260 PCBs, EPA Method 8082 20 ±30 50-150
TPH Total petroleum NWTPH gasoline 500 ±30 50-150
gasoline hydrocarbon-gasoline

range w/benzene
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Table A-9. Inorganic and Organic Constituents Analytical
Performance Requirements for Liquids. (4 Pages)

PJecision Aicuracy
CAS yeSui4 0rd lyficAMethod Reqtdr Ae6ird'

TPH diesel Total petroleum NWTPH diesel 500 ±30 50-150
hydrocarbon-diesel
range

Oil/grease Hydraulic fluids EPA Method 413.1 oil/grease or 2000 ±30 50-150
(greases) 1664A

TPH- Kerosene, normal NWTPH-Dx modified for kerosene 500 ±30 50-150
kerosene paraffins, paint thinner range

a For 4-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final
Update III-B, as amended. For EPA Methods 335 and 413.1, see EPA/600/4-79/020, Methods of Chemical Analysis of Water and
Wastes. For EPA Method 200.8, see EPA/600/R-94/l 11, Methodsfor the Determination of Metals in Environmental Samples,
Supplement 1. For EPA Method 300.0, see EPA/600/R-93/100, Methods for the Detennination of Inorganic Substances in
Environmental Samples. For NWTPH Methods, see Ecology 97-602, Analytical Methods for Petroleum Hydrocarbons.

b Detection limits are based on optimal conditions in a standard fixed laboratory. Interferences and matrix effects may degrade the
values shown.

Accuracy criteria is the minimum for associated batch laboratory control sample percent recoveries. Laboratories must meet
statistically based control if more stringent. Additional analyte-specific evaluations also are performed for matrix spikes and
surrogates, as appropriate to the method. Precision criteria are based on batch laboratory-replicate matrix-spike analyses.

"--" No information available.
Aroclor is an expired trademark.

CAS = Chemical Abstracts Service.
EPA = U.S. Environmental Protection

Agency.
IC = ion chromatography.

N/A = not applicable.
NWTPH = Northwest total petroleum

hydrocarbon.
PCB = polychlorinated biphenyl.

TBD = to be determined; method and/or
detection limit currently are under
evaluation.

TPH = total petroleum hydrocarbon.
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1 A2.1.4.6.2 Comparability

2 Comparability expresses the confidence with which one data set can be compared to another.
3 Data comparability will be maintained using standard procedures and consistent methods and
4 units. Tables A-6 and A-7 list applicable fixed-laboratory methods for analytes and target
5 detection limits. Actual detection limits will depend on the sample matrix and the sample
6 quantity available. Data will be reported as defined for specific samples.

7 A2.1.4.6.3 Accuracy

8 Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of
9 chemical-test results is assessed by spiking samples with known standards and establishing the

10 average recovery. A matrix spike is the addition to a sample of a known amount of a standard
11 compound similar to the compounds being measured. Radionuclide measurements that require
12 chemical separations use this technique to measure method performance. For radionuclide
13 measurements that are analyzed by gamma spectroscopy, laboratories typically compare results
14 of blind audit samples against known standards to establish accuracy. Validity of calibrations
15 are evaluated by comparing results from the measurement of a standard to known values and/or
16 by generation of in-house statistical limits based on three standard deviations (+/- 3 SD).
17 Tables A-6 and A-7 list the accuracy provided for fixed-laboratory analyses for the project.

18 A2.1.4.6.4 Precision

19 Precision is a measure of the data spread when more than one measurement has been taken on
20 the same sample. Precision can be expressed as the relative percent difference for duplicate
21 measurements or relative standard deviation for triplicates. Tables A-6 and A-7 list the
22 analytical precision for fixed-laboratory analyses.

23 A2.1.4.6.5 Completeness

24 A target value for data completeness was not defined in the DQO process; therefore, no
25 requirement applies to this SAP.

26 A2.1.4.6.6 Detection Limits

27 Detection limits are functions of the analytical method used to provide the data and the quantity
28 of the sample available for analyses. Method detection limits for the COPCs are presented on
29 Tables A-6 and A-7.

30 A2.1.5 Special Training Requirements/Certification

31 Typical training or certification requirements have been instituted by the Project Hanford
32 Management Contract team to meet training requirements imposed by the Project Hanford
33 Management Contract (DE-AC06-96RL13200, Contract Between the U.S. Department of
34 Energy, Richland Operations Office, and Fluor Hanford, Inc.), regulations, U.S. Department of
35 Energy orders, contractor requirements documents, American National Standards
36 Institute/American Society of Mechanical Engineers standards, Washington Administrative Code,
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1 etc. For example, training or certification requirements needed by sampling personnel will be in
2 accordance with Site analytical quality requirements.

3 The environmental health and safety training program provides workers with the knowledge and
4 skills necessary to safely execute assigned duties. Field personnel typically will have completed
5 the following training before starting work:

6 . Occupational Safety and Health Administration 40-hour hazardous-waste worker training
7 and supervised 24-hour hazardous-waste site experience

8 . 8-hour hazardous-waste worker refresher training (as required)

9 * Hanford general-employee radiation training

10 . Radiological-worker training.

11 A graded approach is used to ensure that workers receive a level of training that is commensurate
12 with their responsibilities and that complies with applicable U.S. Department of Energy orders
13 and government regulations. Specialized employee training includes prejob briefings, on-the-job
14 training, emergency preparedness, plan-of-the-day activities, and facility/worksite orientations.

15 A2.1.6 Documents and Records

16 Planning for sample collection and analysis will be in accordance with the programmatic
17 requirements governing fixed-laboratory sample-collection activities as discussed in the sample
18 team procedures. In the event that specific procedures do not exist for a particular work
19 evolution, or if it is determined that additional guidance to complete certain tasks is needed, a
20 work package will be developed to adequately control the activities, as appropriate. Examples of
21 the sample team requirements include the activities associated with the following:

22 0 Chain of custody/sample-analysis requests
23 0 Project and sample identification for sampling services
24 0 Control of certificates of analysis
25 0 Logbooks, checklists
26 0 Sample packaging and shipping.

27 Approved work control packages and procedures will be used to document radiological
28 measurements when implementing this SAP. Examples of the types of documentation for field
29 radiological data include the following:

30 . Instructions regarding the minimum requirements for documenting radiological controls
31 information as discussed in 10 CFR 835, "Occupational Radiation Protection"

32 - Instructions for managing the identification, creation, review, approval, storage, transfer,
33 and retrieval of Hanford Site radiological records
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1 - The minimum standards and practices necessary for preparing, performing, and retaining
2 radiological-related records

3 . The indoctrination of personnel on the development and implementation of
4 survey/sample plans

5 0 The requirements associated with preparing and transporting regulated material.

6 A2.2 DATA GENERATION AND ACQUISITION

7 A2.2.1 Phase 1 Sampling Process Design

8 A nonstatistical sampling design (professional judgment) was used to determine sample
9 locations in the pipelines and surrounding soil. A biased (or focused) sampling approach was

10 selected based on process knowledge, expected behavior of COPCs, pipeline configuration, and
11 the preliminary conceptual contaminant-distribution model developed for the facility
12 process-waste pipeline systems (Figure A-4). Using this approach, sample locations are defined
13 that increase the likelihood of encountering contamination. The total number of samples
14 selected for each pipeline was based on criteria identified during the 200-IS-1 DQO process
15 (D&D-30262). Decision rules applicable for only Phase 1 sample results (i.e., use of the
16 maximum or detected values) are presented in Table A4-7. Quality assurance requirements for
17 the data collected were discussed previously in Section A2. 1.

18 For the facility process-waste pipelines, the purpose of the Phase 1 investigation is to
19 determine if hazardous and/or radioactive COPCs are present in the pipelines and/or in the
20 surrounding soil. The conceptual contaminant-distribution model for the facility process-waste
21 pipelines (Figure A-4) suggests that the highest potential for vadose-zone soil contamination
22 should be near potential release locations such as leaky pipe joints and fractures or pipe breaks.
23 The potential for encountering contamination in the soil, if present, would be near the pipe, with
24 decreasing potential for encountering contamination with increasing depth and distance from
25 the pipeline. In the vadose-zone soils, where liquid releases have occurred, low-mobility
26 COPCs, such as plutonium and Cs-137 normally sorb near the point of release. Mobile
27 contaminants, such as nitrate and tritium, migrate with the moisture front to greater depths.

28 The pipeline structures are buried at depths ranging from several feet to tens of feet below the
29 ground surface. Engineering designs and as-built drawings provide information on the
30 locations of the pipelines and associated structures, construction materials, and pipe diameters.
31 Burial depths can be determined at intermittent locations, based on survey elevation data for the
32 bottoms of the pipelines (i.e., inverts) provided on engineering drawings and surface topographic
33 elvatiOns. Materials used in pipeline construction vary and include CI, CS, SS, VC, CM,
34 polyethylene, polyvinyl chloride, and concrete.

35

36
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Figure A-4. Preliminary Conceptual Contaminant-Distribution Model for
Buried Process-Waste Pipelines.
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I. Residual material in the form of scale. sludgc. and/or sediment may occur at some kocations within pipelines. Extensive
buildup may have resulted in formation of plugged areas

2. Pipe connection locations such as joints and fittings are susceptible to leakage. The releases are characterized as low-volume
leaks and most likely are attributed to faulty or degraded seals. joints. or fittings. The effluent and contaminants move
according to the permeability of surrounding soiIs at various points of release. Low-mobility contaminants such as cesium
and plutonium sorb near points of release, and concentrations decrease with depth.

3. Fractures, cracks. and breaks are more prevalent in sonic pipelines such as those constructed of vitrified clay. Pipe breakage
may have occurred in some cases as the result of loading and differential settling of surrounding soils. Larger breaks where
flow was under pressure may have resulted in releases that extend both above and below the pipe into surrounding soil.

4. Contamination extends aboxe the pipeline to the surface in sotne places because of uptake by vegetation (or possible animal
intrusioni.

5. Mobile contaminants such as nitrate and tritium migrate with the moisture front to greater depths.
6. Process fluids and contaminants nay or may not impact groundwater, depending on the volume of releases.
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1 A2.2.1.1 Contaminant Distribution Inside Pipelines

2 Data are not available concerning the concentrations and distribution of contaminants inside the
3 majority of the pipelines. Residual material, if present, may occur as scale, corrosion products,
4 sludge, and/or sediment. The tendency for materials to sorb contaminants is expected to vary
5 with pipe composition. Some pipelines, over time, may tend to accumulate debris and sludge.
6 Depending on the characteristics of the pipe, length of use, and the waste-stream type, debris
7 may accumulate through the pipeline. In general, material such as stainless steel is assumed to
8 be less likely to have sorbed waste-stream constituents than pipeline material such as VC. Many
9 of the disposal sites on the Central Plateau received liquid waste from gravity-flow pipelines.

10 The conceptual model for this type of pipeline would show waste accumulation within the pipe
11 and at pipe bends or low points, if present.

12 A2.2.1.2 Soil Adjacent to Pipeline Structures

13 The potential distribution of contaminants in the soil surrounding the pipeline structures is
14 assumed to be variable and to depend on a number of factors. The occurrence and magnitude of
15 potential releases would be affected by the integrity of fittings at pipe joints, breaks or fractures
16 in the line related to loading or subsidence, and degradation associated with age and
17 incompatibility of waste streams and pipeline materials. The extent of vertical and/or lateral
18 migration in surrounding soil would be related to factors such as size of the release opening,
19 period of time over which the release occurred, whether the release was under pressure, the soil
20 characteristics (e.g., porosity and permeability), and the total volume of liquid that was
21 discharged.

22 For pipelines where inadvertent liquid releases to the surrounding soil have occurred, the
23 contaminant distribution may be limited to the shallow-zone soil interval (i.e., the interval from
24 the ground surface to a depth of 4.6 m [15 ft]), but could extend to a deeper depth. Liquid
25 releases at pipeline failure locations may display simple or complex concentration distributions
26 within the impacted soil area. The distribution will depend on the a number of factors, including
27 the chemistry of the liquid waste stream, volume of the release, attributes of the pipe failure, and
28 properties of surrounding soil.

29 A2.2.1.2.1 Vertical Contaminant Distribution

30 The specific vertical contaminant distribution in the soil will depend on several influencing
31 factors: volume of the release, time period over which the release occurred, waste stream
32 composition, and mobility of the constituents (e.g., soil-water partition distribution coefficients
33 and porosity/permeability of the sediments).

34 For small-volume release to surrounding soil associated with minor pipe-joint offsets or small
35 cracks or fractures, it is expected that the vertical contaminant migration will be limited to within
36 several feet of the bottom of the structure. Large-magnitude releases could result in vertical
37 migration (toward the surface or toward the groundwater) of contaminants in the soil to depths of
38 tens of feet.
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1 A2.2.1.2.2 Lateral Contaminant Distribution

2 Some lateral migration could occur of liquid releases from pipelines in the impacted soils, and
3 the spread of the contamination would depend on site-specific conditions and the volume of the
4 release. For small-volume releases, lateral spreading might be greater than vertical migration,
5 while for large-volume releases, vertical migration might be greater than lateral migration
6 because of the hydraulic head associated with the large-volume release and its preference for
7 vertical migration. However, this also is dependent on the local geologic characteristics in the
8 vicinity of the release.

9 A2.2.2 Sampling Activities

10 Information concerning sample-collection techniques, sample locations, and number of samples
11 is presented below.

12 A2.2.2.1 Investigation Techniques

13 Field-screening measurements, in addition to the collection of samples for laboratory analysis,
14 will be used to determine occurrence and concentrations of COPCs. Application of these
15 measurements with the selected characterization approach is presented in Chapter A3.0 of
16 this SAP.

17 A2.2.2.2 Field-Screening Analyses

18 To support the selection of appropriate field-screening techniques to be used at the
19 pipeline-sampling locations, a review of available radiological and chemical data for each
20 pipeline was completed. This review involved compiling data concerning waste-stream
21 composition including primary constituents identified by waste-stream inventory records,
22 primary chemical components noted in the process operations that generated the waste streams,
23 and laboratory analytical results of soil samples collected from the disposal site connected to the
24 pipeline. A summary of this compilation and the primary radiological and nonradiological
25 constituents that were identified using all three data sources is presented in the Attachment,
26 Table ATT-2. The footnotes to Table ATT-2 describe the systematic process that was followed
27 to review each data source and identify the target constituents for field screening. References28 used for compiling the lists of chemical constituents provided in Table ATT-2 are presented in29 the Attachment, Table ATT-3. Selected primary constituents will be used as target constituents30 for field screening. In some cases, groups of constituents or types of compounds are the targets
31 for screening, such as VOCs, hydrocarbons, PCBs, and polyaromatic hydrocarbons.

32 The applicable field-screening methods that were identified for this project, and their
33 performance capabilities, are presented in Tables A-10 and A-l1. Special care should be taken
34 to prevent cross-contamination of field-screening equipment by properly storing and handling
35 the equipment and performing proper decontamination between sampling events.

A2-29



DOE/RL-2002-14 REV I

Table A- 10. Radiological Field-Screening Methods.

Measurement Type Eiission Type Method/nstrnument Detection Limit

Exposure/dose rate Beta/gamma RO-20/RO-03 portable ionization 0.5 mrem/h
chamber

Contamination level Alpha 100 cm 2 Portable alpha meter or 90 d/min a/100 cm 2 (10 sec static count)
equivalent instrument 250 d/min a/100 cm2 (1 in./sec scan speed)

Contamination level Beta/gamma 100 cm 2 ruggedized scintillation 500 d/min -y/1 00 cm 2 (20 see static count
detector or equivalent @ 13% efficiency)

1,400 d/min p-y/I 00 cm2 (2 in./sec scan
speed)

Contamination level Gamma 2 in. x 2 in. sodium iodide 5 pCilg Cs-137 in soils
detector (e.g. Ludlum 44-3 or
equivalent)

Contamination level Gamma 2 in. x 10 mm sodium iodide 20 pCi/g Am-241 in soils
low-energy gamma detector
(e.g., Eberline PG-2 or
equivalent)

Spectral-gamma Gamma isotopic High-purity germanium -25 nCi/g to 50 nCi/g Am-241 and Pu-239
logging emissions through well casing;

-100 pCi/g for Np-237 through well casing

Gross-gamma logging Gamma emissions Bismuth-germanium or sodium -25 nCi/g for Am-241 and Pu-239 through
iodide detector well casing

Spectral-gamma Gamma emissions Bismuth-germanium or sodium -0.5 pCi/g (100 sec static count time)

logging iodide detector (5 pCi/g with 10 sec count)

Passive-neutron Neutron emissions Helium-3 detector -100 nCi/g for Am-241 and Pu-239
logging through well casing

Active-neutron Thermal neutron Helium-3 detector Less than 1 % volume fraction moisture in
logging soil.

Eberline E-600 and SHP380-A/B are trademarks of Eberline Instruments, a subsidiary of Thermo Electron Corporation, Waltham,
Massachusetts.

Ludlum is a trademark of Ludlum Measurements, Inc., Sweetwater, Texas.
PG-2, RO-20, and RO-03 are trademarks of Eberline Instruments, a subsidiary of Thermo Electron Corporation, Waltham Massachusetts.

d/min = disintegrations per minute.

1

Table A-11. Nonradiological Field-Screening Methods. (2 Pages)

Maeurment MethW' Detection it

Chromium (VI) Water extraction and colorimetric analysis 2 to 5 mg/kg

Mercury Immunoassay or equivalent method 0.5 mg/kg. Results reported within a prespecified range.

Polyaromatic Immunoassay or equivalent method I to 5 mg/kg. Results reported within a prespecified range.
hydrocarbons

Polychlorinated Immunoassay equivalent method 0.1 to 0.3 mg/kg. Results reported within a prespecified
biphenyls range.

Nitrate Colorimetric or Immunoassay 10 to 500 mg/kg. Analyses performed using test strips and
reflectometer.

Total petroleum Immunoassay or equivalent method 5 to 10 mg/kg. Results reported within a prespecified
hydrocarbons range. Used for gasoline or diesel products.
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Table A-11. Nonradiological Field-Screening Methods. (2 Pages)
Measurement

leasurment ethodDeection Unmit,nemioe'- -
VOCs Photoacoustic infrared analyzer Specific to VOCs of interest.
(vapor screening) (e.g., B&K 1302) b

VOCs MIRAN SapphIRe infrared analyzer' Specific to VOCs of interest.
(vapor screening)

VOCs Photoionization detector I to 5 mg/kg (isobutylene-equivalent). Specific to VOCs
(vapor screening) (e.g., thermoanalytical organic vapor monitor) of interest. Limited to photoionizing compounds at

10.6 eV.

VOCs Portable gas chromatograph with Sub-mUm3 levels depending on VOC of interest. Specific
(vapor screening) photoionization detector (e.g., Photovac to VOCs of interest. Limited to photoionizing compounds

IOS Plus) d at 11.7 eV.
aOther methods may be identified and implemented in conjunction with technology development.
b B&K is a trademark of Briel and Kjxr, S&V, Nwrum, Denmark.
"MIRAN and SapphIRe are registered trademarks of Thermo Electron Corporation, Franklin, Massachusetts.
d Photovac IOS Plus is a trademark of Photovac, Inc., Waltham, Massachusetts.

VOC = volatile organic compound.

1 A2.2.2.3 Radiological Field Data

2 Alpha, gamma, and beta/gamma field data will be used to support the characterization described
3 in this SAP, as appropriate. The following information will be disseminated to personnel
4 performing work in support of this SAP, as appropriate:

5 0 Measuring instructions: Instructions to the radiological control technicians on methods
6 required to measure sample activity and media for gamma, alpha, and/or beta emissions,
7 as appropriate. This will include direction to allow the radiological control technicians to
8 calculate a number of quantities supporting sample analysis

9 * Geiger-Mueller 2 portable instrument: A physical description of the Geiger-Mueller
10 instrument, radiation and energy response characteristics, calibration/maintenance and
11 performance testing descriptions, and the application/operation of the instrument. The
12 Geiger-Mueller instrument is a commonly used beta/gamma instrument on the Hanford
13 Site when removable surface-contamination measurements and direct measurements of
14 the total surface contamination are performed. Instrument calibration is every 12 months.

15 * Portable alpha meter: A physical description of the portable alpha meter, radiation and
16 energy response characteristics, calibration/ maintenance and performance-testing
17 descriptions, and the application/operation of the instrument. The portable alpha meter is
18 a commonly used alpha instrument on the Hanford Site when removable
19 surface-contamination measurements and direct measurements of the total surface
20 contamination are performed. Instrument calibration is every 12 months.

2 Geiger-Mueller is not a trademark.

A2-31

I



DOE/RL-2002-14 REV 1

1 Sodium-iodide detector: A physical description of the sodium-iodide detector, radiation
2 and energy response characteristics, calibration/ maintenance and performance testing
3 descriptions, and the application/operation of the instrument. The sodium-iodide detector
4 instrument is a commonly used gamma detector on the Hanford Site when direct
5 measurements are performed. Instrument calibration is every 12 months.

6 * Hand-held probes: Characteristics associated with the hand-held probes to be used in the
7 performance of direct radiological measurements include a physical description of the
8 probe, the radiation- and energy-response characteristics, calibration/maintenance and
9 performance testing descriptions, and the application/operation of the instrument. Probes

10 appropriate for the type and energy range of radioactivity present in the soils are
11 commonly used on the Hanford Site when removable surface-contamination
12 measurements and direct measurements of the total surface contamination are performed.

13 A2.2.2.4 Sampling Locations

14 LaUL A-1 provius InIUMUrMi4n n LIM sUMPLIg WUicatios selected for each pipeline. Ine
15 information listed includes the pipeline identification number, pipe material and diameter at the
16 sample location, a physical description of the location, and additional comments concerning
17 aspects of some of the sample-location information. Primary locations identified for sample
18 collection are listed, along with alternate locations that can be used if access to primary locations
19 is restricted. For each bin, alternate internal-pipeline-sample locations and alternate
20 exterior-soil-sample collection locations are identified on Table A-12. An alternate location will
21 be used only if a primary (i.e., preferred) location is not accessible for sample collection.
22 Circumstances such as encountering undocumented buried obstacles and worker health and
23 safety issues could require use of an alternate sampling location. No hierarchy or preference is
24 associated with the use of any of the alternate locations. Temporary sample identification
25 numbers are provided on the table that correspond directly to the sampling locations shown on
26 Figures A-5 through A-21.

27 The sampling locations (e.g., manholes, pipeline interior, direct-push locations) will be identified
28 in the field before characterization activities are begun. Locations will be staked by the technical
29 lead or field team leader assigned by the project manager. After the locations have been staked,
30 minor adjustments to the location may be made to mitigate unsafe conditions, avoid structural
31 interferences, or bypass utilities. Sample-location identification numbers will be defined during
32 or after sampling. Changes in sample locations that do not affect the DQOs will require approval
33 of the task lead. Changes to sample locations that result in impacts to the DQOs will require
34 concurrence by RL and the lead regulatory agency.

35 Surface geophysical and radiation surveys will be performed at all sampling locations. The
36 surface geophysical surveys will be conducted using ground-penetrating radar and/or
37 electromagnetic imaging and will aid in verifying the locations of buried pipelines and in
38 selecting soil-probe locations to avoid subsurface obstructions. The surface radiation surveys
39 will identify areas of surface contamination that might affect the field activities and health and
40 safety.

41
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spipelne. sampling on the upstream half of this pipeline. The PIinerior pipe samplinglocation will require a "dig-and-cur" approach for pipeline access, and the

Mxact points for this intealosampling should be determined based upon
fBIL3S3] & [8 IL3S4]j clearance from nearby pipelines. structures/features, and contamination areas.

nThe section of this pipeline associated with S3/S4 exterior soil samplingNVA- locations is constructed of unknown materials, The S3/S4 sampling locations
N/A were chosen becaume of the presence of a contamination area aroundi this

N/A section of the pipeline. T7his pipeline was selected as an alternate for interiorN/A pipe sampling-
Unknown Diameter

Many other MI-s are located alone this pipeline that would be available for
interior pipe sampling if necessary. Tbis pipeline was not selected for exterior
soil sampling.

At a point along the 36-in. CM pipe (near The interior pipe sampling locations will provide access to potential sediment

he midpoint of the overall pipeline accumulation areas (directly upstream from the MHs) along the pipeline

engthnear M d#5d where another because of the si e reductions. Mma v other MIs are located along thiscontamination area occurs that is pipeline that would be available for inaterior pipe sampling if necessary.

I (

I I
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Table A-12. Sample Locatio
Summary Information. (4 Pages,

Aociated PpIu Nmes) Pije luneior- Pipe Sampling Loca tions IExterior Soil Ssmplinig ocations
Waste Site P N )rle b Sample dtcaon Nw bers in ackets]

__ __ _ __ _ Location Pipe~ Locan I (P1) Pipe LOCation 2 fF2) Pipe LOcatian 3 (P3) S011 Locations I and 2 (S1/S2 SoitLacations 3 and 4 (S3/S4)

Alternate: At an Alternate: At an Alternate: At an accessible Alternate: At a point along Alternate: At a point along the 16-in. All interior pipe sampling locations will require a dig-and-cut" approach for
accessible point along accessible point along the point along the 16-in. St. the 16-in. Sl. pipeline west of St1. pipeline (west of the 26-A-42C pipeline access. and the exact points for this internal sampling should be
the 16-in. Stl. pipeline 16-in. St. pipeline west of pipeline at a pipe direction the 216-A-30 Crib at or near Valve Box) where another contamination determined based on clearance from nearby pipelines, structures/features, and
west of the 216-A-30 the 216-A-6 Crib and east change location west of the 216-A-42C Valve Box area occurs that is potentially associated contamination areas. This pipeline was selected as an alternate for both
Crib and east of the of Canton Avenue. Canton Avenue. where a contamination area with this pipeline, interior and exterior sampling.216-A-30 20-E-I 13-PL (W) 26-A42C Valve Box occurs that is potentially

associated with this pipeline.

211B2) [B2L3P] (Alt) [B2L3PZI (Alt) B2L3P31 (Alt) [B2L3S I (Alt) & B2L3S2] [B2L3S3t (Alt) & B2L3S4 (Alt)

cont. Alt)
c o nt. S t I. 16 in . 16 in . 1 6 in . 16 in .

At a point along the 4-in. VC At another point (east of SI/S2) along the This pipeline was not selected for interior pipe sampling.
pipe east of the 200-T-36 Crib 4-in. VC pipe east of the 200-T-36 Crib
where a contamination area where another contamination area occurs

2-W-79-PL (L4) occurs that is potentially that is potentially associated with this
associated with this pipeline. pipeline.

[B2L4Sl] & B2L4S2] [B2L4S31 & rB2L4S4]
4min. 4 in,

200-E-187-PL (L I)

200-W- 157-PL (L2)

200-E- I 88-PL (U3)

Alternat : At theI MH
located where the newer
15-in. CS pipe changes
direction -45" from east
to southeast.

[B3L1PI (Alt)

Alternate: At the MH
located where the older
12-in. VC pipe changes
direction 90' from north to
east.

[B3LIP2] (Alt)

Alternate: At the MHI
located where the older
12-in. VC pipe changes
direction 96"'from east to
north.

[B3LIP3] (Alt)

Alternate: At a MH where the
newer 15-in. CS pipeline
direction changes from east to
southeast (same location
as PI).

tB3L I SI1 (Alt) & [B3L1S21

Alternate: East of the MH where the
older 12-in. VC pipeline changes
direction from north to east (east of the
MH selected for P2).

IS ((A lt)&s A
Cs 15 in. fvia-M H)N/A N/A 15 in. (at MH N/A

N/A

At the MH located
where the 12-in. VC
pipe changes direction
-30" from west to
west-southwest.

1B3L2P1]

12 in. (via M-)

At the MH located where
the 12-in. VC pipe changes
direction 90' from south to
west and where another
8-in. VC pipe joins with
the 12-in. VC pipe.

-r ~l-
[B3L2P2]

6/ A A I
At the MH located where
two upstream 8-in. VC pipes
connect to a downstream
1.2-in. VC pipe.

[B3L2P3 IB3L~s1 & tl~l.2~2ttR~t2S L kt~?Z
Aft-- I~. _ _ __ _ _ _ _ _ . __ _ _ _ _ _ _ _ _ _

At a point along the 12-in. VC
pipeline east-northeast of the
now grout-filled MH where the
pipeline discharged into the
216-S-10 Ditch.

At a MIH where the 12-in. VC pipeline
changes direction -30' from west to
west-southwest.

Many other MI-Is are located along this pipeline that would be available for
interior pipe sampling if necessary. The three MHs were chosen because of
direction changes in the pipeline and for accessibility. This pipeline was
selected as an alternate for both interior and exterior sampling.

Many other MHs are located along this pipeline closer to the source facility
(S Plant) that may be available for sampling if necessary. The three that were
chosen were because of either direction changes in the pipeline or for
accessibility.

8 in. & 12 in. (via MH) 8 in. & 12in. (via MH) 12 in. 4i (ar1--
At MH #20, located
where the 15-i. VC
pipe changes direction
-45' from northeast to
north (south of the
207-B Retention Basin).

[R3L3Pl I

At MH #19, located at the
northeast end of a
contamination area that is
potentially associated with
this pipeline.

[B3L3P2]

At MH #16, located where
the 15-in. VC pipe changes
direction -45' from north to
northeast.

[B3L3P31 1B3L3511 & tR3L3S21 t1331.3S31 & tlVit.3S41I I 4 t

At a point along the 15-in. VC
pipeline where a contamination
area occurs that is potentially
associated with this pipeline
(southwest of MH #20).

4-

.1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ . - n.-.

At a point along the 15-in. VC pipeline
where another contamination area occurs
that is potentially associated with this
pipeline.

MHs #19 and #20 are both located downstream of "undereround radioactive
material" areas that may be associated with this pipeline. Many other MHs
are located along this pipeline that would be available for sampling if
necessary. The three were chosen because of pipeline direction changes
and/or proximity to contamination areas that may be associated with the
pipeline.

A2-34

3 (B3)

V .

216-A-29

216-S-10

216-B-63

12 in. (via MH)

15 in. (via MH) l5 in

I I I

1 [31-1 S3,1 (Alt) & [133L I S4} (Alt)

12 in. (via M14) N/A 12 in.

[B3L2P3] [B3L2S I]I& [B3L2S2] I B3L2S3] & I[B3L2S41

VC 12 in. 12 in. (at MH)

[B3L3P3] 3 I [B3L3S 11 & fB3L3S2] [B3L3S'll & [B3L3S4]
VC I 15 in. (via MH) 15 in. (via MH) 1-5 in
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. ..... 7p_77 -- , , ("3)f % '1-1 C
At a Posintn 2(a/longilL onnntAt pom Lngthe A an accessbe pont Ataonan and4 (S/S48-i I. VC Pipeline east h ta acsihe point along 4At a poit a the S-n VC Aof theentry o alng the 8-m VC ipelne hew h .VC t an asccepssibles te nty he ppint alon te 8-in. VCAll interior pipe sampling locations will require a "dig-and-cut" approach for216T-3 0 -W - 73- L ( I)f 6te 33nr to e fe noerthe pip in t ef the dwhom the pipeli e changes 1 - -3 rb R frtopp ne length .mi pointoft e overall Perieinenac ess eand the examt points for this internal sampling should be21 T3121T-33cCribtsfr 0 216-meTs Cibffr toaldeermne bedupon clearance from nearby pipelines, structures/featuresa d dall p i p eli nerl e n g th . d i r e e (otio n -4 5 1 f o mo m m e t s o r . d t o n la n d c o n m a in a tio n a re a s . S a m p le lo c a tio n s P a n d S I S 2 w e r e s ei e c te d b a se d200 W.1 3-L ( I) o omm nt4 fo soth sti t) 6w )s S uho no to. on the potential presence of plugged Y " fittings and a "double hub" fitting onaCd[B4ional]inB4rmation. 4uilding& [B4LWI2 the pipeline. based n an engineering drawing for this pipeline.[ 8 i n . 1 4 I 2 r 4 1 3 1J B L S I I & J B L I S 1[ B[ 4 L I S 3 & [ 4 L I S 4 ]

At a point along the At an accessible point A nacsil on ln tapitao gte6i ,V A on l n h -n Appln l nei rpp amln oai n ilrq iea"i -n -u"apoc o
6 -fin . V C p ip e lin e a lo n g th e -in . V C p ip e lin e th e 0 ia . Cc e s i pe l in a n PAi p in ot h no rt e a t f t heinS oCt h fa ep i l in e o ri in. l C ui l in e pAp l i n c e s n h x c o n s f r t i n e n l s m l n h u d b
n o rth -n o rth e ast o f the n o rth-no rth east o f sam p le n o rth -n o rth e ast o f s m e p ent y orth 1 - A - r ibas2 9 3 -A ) swu h re th e p ip e lin e lo (d etenine ivo e su p l erng o c e ro n eal r b eq r a " i us-and c u r" app ra ch fenrco te21 -A 21 loai n IadSIm. l cto Z er toncomn tsforio h esoudi esto r tSuht o andconamiaton areas Sample locations PI and S/S2 were selected based4 13 ) 6 A . 1 0 0 E 9 -P L 2 C i b e f r oa d d itio n a l in fo r m a tion .9 u s u h e t o n th e p o te n tia l p r cs e n c e o f p lu g g e d " Y " fi ti n g s o n th e p ip e lin e , b a se d o n a ncommens foren rieermnn drawig for this pipeline.

VCLB4L2PI] [1421]412M] [1342S I I& [B4L2S2] fB4LS3] & [4L2S4AC ein. A6ai n.tr n a e tin. 6 .6 .A .Lr n a e - t a A f e s a ,p A t n g A lp o t r a te t n ac c es ib le A t an ac c es ib le A te r n te: A t n cce ss b e p o in t a o n E A ll in te rio r p ip e-sa p lin g lo c a t o n s w ill re q u ire a "dig -an d -cu t" ap p ro ach fo rso th so th es f he so th s ut we t f a p int along th east fVCp int l n g s the - iu hw.tVC he the - W pipeline g n rEX)ot eat f pipeline access. and the exact po is for this inte nal sampling should bethe-A -3 - 2 V C p9 4elin(L);n. V A - 2 l Ca i p eln d e / op i p e in e n o rh n rtgstoi plne y o uth 1- A -3 w e t o f te2h C rli e o r gnibR E d e te r m in e d b a s e d u p o n c le a r a n c e fr o m n e a rb y p ip e lin e s . s tru c tu re s/fe a tu re s .
Couh-s uth esnofthe souh-out westofSa ple trepips.e oTgiisnryto hee16 A-3 Crwandcsnamiati nteea Ths ppeinewasselctdaa analtrnte bor tot

216-A32 20 -E- 94-Pl (L-1 enty it)the 2 6-A-2 l~ations PI nd SinteriPUor)andnerixrand 
ixter sr sam ling[B4L3P I I (Alt) [B4L3P2 I(At) [4_3M] Alt [B4L3S I (Alt) & [B4L3S2] B4L3S3] (Alt) & (13423S4 (At

VC 6 in 6 in 6 in 6iA.in
At an accessible point At an accessible point A nacsiAepitaon e n A on catO lemae A a on alntw , 6 Alitro pp -a piL oai n ilie ur n. adct"apoc oalon te 3i . Sl r aont he 4-i .S .pplie tee in ,ppli eteT aF rm hthe pip erine orh pf heTYT nk.-Aipl ineriacc esadtxa ct pointca fohs i nt e real"i-n -ct pLo ct pipeline s o hn esre j u s izoth os wre d enorat h nr t h e t of the S4 pipe size is reduced from 4 in . w here the pipeline changes direction -~' n determ e d ac e , on clexa c e roms nar b pisein e s, sm p crng s /fiuad e sth pB ' i ein e 9 hwufropip4 i zeo 3is reducdw rmhler natee sxtero ]to 3 i. and where the pipeline from south-southeast to sutheas.an tmindati on r ear'M ilnc e fro n heb Y Taeln ksFsr mc(resoatue s,6- -2 0dW- 7iPrec) ou to ,fom4 nd whetopi in han deswdirecthe sa pling locations. changes direction 901 from with coS am in ation s 2rde S2 as.Thdiscin f o netedTY T nk 1955.r M e(a o ti on5h eWp)p2 1s-T -2 6s re d u c e d 9P* frA ) s o u th to e a s t a n b i e i e c a g s d r c i ns o u th to ca s t .,i h s m l n o a i n 2 a d S / 2 a i c n e t d i 9 5 h o t otrom4 in to in.of the pipeline associated with interior pipe sampling location P may be at h e i p e s i z e i s e d u c d 9 ' f r m s u t h o e s t .l i k e l y a r e a f o r S e d i m e n t a c c u m u l a t i o n d u e t o a p i p e s i z e r e d u c t i o n ( n o t e d

f r o 54i , i t) 3 i n . P )E B L ~ ] A l ) & B 5 I S 2 u n d e r P I s m p l e o c a t i n de s c r ip t io n ) . T h i s p ip e li n e w a s s e le c te d a s a n
[1L35I Pn I[ 5 I 2 B5 3 B L S1(Al) & 5L S[B5LIS3] (Alt) & [5LIS4] (Alt) atraefretro a pi g1 3 i n .4 i n .3 5 in , 3 in . & 4 in . 3 5 in .

A2-35

r

dl
)n



DOETRL-2IM21A Vf: 1

Table A-12. Sample Locatioil
Summary Information. (4 Pages.

Pipe Jiterior Pipe Sampling Locations Exterior SolSap$ngcations
Bin Pate pln mhr Material at [Samnple Identifiation Niumbers in Brackets] Samxple Identificatien Numbers in Brackets]Waste .te ___P_4

P (P) Pipe LOcation 2 (P2) Pipe Location 3 P3) SolLocations land 2 (S/S2)LLocaNit ort I"ol ~UI ~IM .

Alternate: At an Alternate: At an Alternate: At an accessible At the approximate midpoint of At a point on the 3.5-n. SS pipeline All interior pipe-samplin locations will require a "dig-and-cut" approach for
accessible point along accessible point along the point along the 3.5-in. SS th 3.5-in. SS pipeline, northeast of the Line-204 connection pipeline access, and the exact points for this internal sawipin should be
the 3.5-in. SS pipeline 3.5-in. SS pipeline pipeline northeast of the point where a slight change in the determined based upon clearance from nearby pipelines. structures/features.

just southwest of the northeast of the S1/S2 Line-204 connection point pipeline direction occurs (northwest of and contamination areas, This pipeline was selected as an alternate for interior

riser at the entry to the exterior soil sample (north of the unrelated the 216-B-5 Injection Well, pipe sampling.
216-B-9 200-E-195-PL (L2) 216-B-9 Tile Field. locations. 241-B-361 Settling Tank and

west of the unrelated
216-B-5 Injection Well.

SS_____ [B5L2P] (Alt) [B5L2P2] (Alt) [B5L2P3] (Alt) [BL2Sl I & [B5L2S2] [B5L2S3 & [BL2S4I

51 3.5 in. 3.5 in. 3.5 in.I 3.5in. 3.5 in.

con. At an accessible point At an accessible point At an accessible point along At the onnecion point with At a point (northeast of B Tank Farm) All interior pipe-sampling locations will require a "ig-and-cu" approach for
along the two 4-in. CS along the two 4-in. CS the two 4-in. CS pipelines the pipeline leading to the where the two 4- in. Sd. pipelines change pipeline access, and the exact points for this internal sampling should be
pipelines north of the pipelines east of the just north of the BC Cribs. 216-B-5 i French Drain (north direction ~30 and where a contamination determined based upon clearance from nearby pipelines. structures/features.
B Tank Farms and just B Tank Farms. of B Tank Farm) where the two area occurs that is potentially associated and contamination areas. Sampling locations P1 and SI/S2 are located at or
southeast of the 4-in. St. pipelines change with this pipeline. very near to the lowest elevation point f this pipeline.

216-B-46* 200-E- I 14-PL (L3) connection point with direction -45 and where a * NOTE: Because of its complex operational history, the
the pipeline leading to contamination area occurs that 2t0-E I14-PL Pipeline can be associated with many liquid-waste disposal
the 216-B-DI French is potentially associated with sites. The 216-B-46 Crib was selected as a disposal site that received the same
Drain, this pipeline. waste stream as this pipeline.

[1451-1[BJL3P [B5L3P2] [B5L3P3] [B5L3SI1 & [B5L3S2] [B5L3S3 & 135L3S4]
CS 4 in. (x2) 4 in.(x2) 4 in. x2) J4 in. (x21 4 in. x2)

Pipe Types:
Cl = cast iron.
CM = cormgated metal.
CS = carbon metal
FRE = fibergass-reinforced epoxy.

M-35 = carbon steel.
SS = stainless steel.
St = stee L

Other Abbreviations:
~ = approximately.

S= degee(s).
DP = diversion pit.
MH = manhole.
N/A = not applicable.

PUREX
SP
SST
VC
X2

Plutonium-Uranium Extraction Plant.
sampler pit.
single-shell tank.
vitrified clay,
two pipes.
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Figure A-6. Sample Location Map for the 200-W-1 74-PL Pipeline.I
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Figure A-7. Sample Location Map for the 200-E- 160-PL and 200-E- 162-PL Pipelines.
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Figure A-8. Sample Location Map for the 200-E-1 1-PL Pipeline.
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Figure A-9a. Sample Location Map for the 200-E-127-PL Pipeline. (Page 1 of 3)
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Figure A-9b, Sample Location Map for the 200-E-127-PL Pipeline. (Page 2 of 3)
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Figure A-9c. Sample Location Map for the 200-E-127-PL Pipeline. (Page 3 of 3)
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Figure A-10, Sample Location Map for the 200-E-113-PL Pipeline.
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Figure A- 11. Sample Location Map for the 200-W-79-PL Pipeline.
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Figure A-12. Saimple Location Map for the 200-E- 187-PL Pipeline.
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Figure A-13. Sample Location Map for the 200-W-157-PL Pipeline.
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Figure A-14. Sample Location Map for the 200-E- 188-PL Pipeline.
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Figure A-15. Sample Location Map for the 200-W-173-PL Pipeline.
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Figure A- 16. Sample Location Map for the 200-E- 193-PL Pipeline.
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Figure A-17. Sample Location Map for the 200-E-194-PL Pipeline.
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Figure A-18. Sample Location Map for the 200-W-175-PL Pipeline.
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Figure A-19. Sample Location Map for the 200-E-195-PL Pipeline.
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Figure A-20. Sample Location Map for the Northern Portion of the 200-E- I 14-PL Pipeline.

21 f-RA3 thmogh
216-s-50 Ofts Cz

B5L3S2
216-8-51 French Drain

241-BY Tnk Fewm

2414X Tank Fram

LEGENU

- pin turnr swrpie nxcvte

= trnnm

sm s~Gwvusi;-umn--smnam

UnrateC P[WW*S WD e ftid f=Air

=M6~' msrb - BI4"Ajt - tlmeahrie

irrf t suv e t uOm tu
;Owam l io iler s ic

To BC CrIbS \To 24-C Tank
and Trenches Farm -

21*84W Ihnrugh
21645-42 TWinnChs

4

B5L3S1 BSL3P1

B5L3S3 B5L3S4

Cz

241 -ank Farm

B5L3P2

CL

J--2



DOE/RL-2002-14 REV I

Figure A-21. Sample Location Map for the Southern Portion of the 200-E-1 14-PL Pipeline.
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I A2.2.2.5 Summary of Sampling Activities and Sample Numbers

2 Table A-13 provides a tabulation of all the investigative activities and number of samples to be3 collected at the primary-pipeline sample locations. Table A-14 lists alternate locations where4 investigative activities can be completed and samples collected if primary locations are not5 accessible. The field-screening analyses to be conducted for each pipeline are provided in6 Table A-15.

7 A2.2.2.6 Field Quality-Control Sample Requirements

8 Table A-16 lists the number of field QC samples that will be collected. As noted previously,9 because of the likely limited quantity of sample material available within the pipelines, these QC10 specifications may not be attainable.

11 A2.2.2.7 Sample Identification

12 The Sample Data Tracking database will be used to track the samples from the point of13 collection through the collection and laboratory-analysis process. The HEIS database is the14 repository for the laboratory analytical results. The HEIS sample numbers will be issued to the15 sampling organization for this project in accordance with onsite organizational procedures. Each16 radiological/nonradiological and physical-properties sample will be identified and labeled with a17 unique HEIS sample number. The sample location, depth, and corresponding HEIS numbers18 will be documented in the sampler's field logbook.

19 Each sample container will be labeled with the following information, using a waterproof marker20 on firmly affixed water-resistant labels:

21 0 Sampling Authorization Form
22 0 HEIS number
23 0 Sample collection date and time
24 0 Name or initials of person collecting the sample
25 0 Analysis required
26 0 Preservation method (if applicable).

27 Soil-gas measurements will be assigned a unique HEIS sample number. The HEIS number,28 collection location, and depth will be documented in the sampler's field logbook.

29
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Table A-13. Summary of Activities at
All Pipeline Sample Locations. (3 Pages)

testyPit 2 s
P2test pit ---

216-A -e10 20s-E 192-PL:1, 3_sam Pler ptnonenone
200-E-192-PL:2 (L) Se X

S2( X1-
S34 X

S4x4 4

P l t test pit--
P A t ete st p it -
P3 test p it

2-A200-w-174-PL (L)Ar
S2 (Altenate x
S- (Altenate x See Table A-14
S4 (Altenate -
P (Alternae test pit-
P2 (Altenate diversion pitSeTalA-4

200-E-160-PL P3 (Altenate samler pit SeTbeA1
246B-12 200-E-162-PL:, sb _

200-E -62-PL 2 (13) S2 1- 

4

x4 4

_____ 4216-B-2-_' 200-E- 12-PL (L) P manhole none none 
P3 manhole - none none i1-P1manhole ---

---- ;;none one
manhole 

--nnone 
1P-1nenote

P3 2 Amanhole none none16-A-25 200-E-127-PL (L2) S I -Xn-ne nI

S2X4 -- 14
S3 - X I - -__ __ _[-1__ 

_ _ _
-4-x 

42(82) P1 (A ernate) test pit --
P2 (Alterate) test pit
P3 (Alterate) test pit216-A-30 2 00-E-113.PL (L3) SI (Altemate)
S2 (Alternate) -TeA
P3 (Alternate) tet i
S4(Alternate) x

16-T-36-9 42
S3 4x

- S4 -- - -- 4
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Table A-13. Summary of Activities at
All Pipeline Sample Locations. (3 Pages)

P1 (Alternate)" manhole

P2 (Alternate) manhole
P3 (Alternate) manhole

200-E-187-PL (Li) SI (Alternate) "x

S2 (Alternate) X
S3 (Alternate) X
S4 (Alternate) - X

Pl__manhole - none
P2 manhole none

P3 manhole none
200-W-157-PL (L2) S X

S2 - X 1
S3 X I
S4 .x

Pi nanhole none

P3
216-B-63 200-E-188-PL (L3) SI

S2
S3
S4
pill

P2d

P3
216-T-33 20(-W-173-PL (L1) si

S2

4 (B4) 216-A-21

S4

plb

P2

P3
200-E-193-PL (L2) SVI

S2
S3

-- - - S4

manflote I none
manhole

-- I xt _______

x
- ___________________________________ --

See Table A-14
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Raiooica Lngg *nga P o Evalute sene"'g sap esto " D Numbe Of DiVen Nuber Diven Soil----- J-L _._ Pieuie EvlaePp p LctosfrSi So1L mpefrSapsfr

7Pt-- 1 -

216-T-26 200-W-175-PL (LI) SIesAlternate

PI tAestatpit

S2 (Alternarej-
S3 (Altematet-XSeTbeAI

54 (Alternate ~ - - Xe abeA

P1 (Altemate) test pit 
-

P2 (Altenate) test pit

5 (B )P --A--m----)-test pit S eTai A1

6-B-9 
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ST
S - 4

S 4I -) _

S2 (Alsernate4
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-1 II- --
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7a

Total Nm b ters ft r Primary 

0ao1064

-,- 
- I

*OtC - the number of samples indicated for interior pipeline sample collection iscnineo6t mun fsmpem4eilaai'be

Number of samples shown assumes that no alternative locations are selected.ni otne nteaonto apemtraaaa
Pipeline sample location P1 is the same location as for soi samples SI & S2.
Pipeline sample location P1 is the same location as for soil samples S3 & S4
dPipeline sample location P2 is the same kocation as for soil samples S3 & sa4
Pipeline sample location P3 is the same location as for soil samples 53 & S4.
5lecasause itscopfe pestinalhitpr te 2 0--le4-LaPpeineha benissoiaedritseerlelqud-w st-dipoal it4.-heL 
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Table A-14. Summary of Activities for Alternate Sampling Locations. (2 Pages)
Interior Pipe Sampling Activities Exterior Sil Sampling Activities

Number of Number Number Number

Pipeline Surrounding iLirect-Posh Number of Field Pipeline ofDier Number of oil

Bin Pipeline Number Interior Soils lcitiS of Test Screening Interior Ph Drien Soil SlSite Location for PtE t Samples Sample S lesAc ces Tpe amping Raiolgicl Fto or ocaio s afompild fr
ALoggig Ealunte Evaluate for Soil . Labora-Loggingpipe Sampling tory

Interior' or Analysis'__________ _____Analysis*

S I (Alternate" X 1 1 4 1

216-7-IA 200-W- 174-PL(L2) S2 (Alternate X 1 1 4

S3 (Alternate) X 1 4 1

S4 (Alternate) X - 4 

200F-160-PL, PI (Alternatef test pit -- o d -

216-11-12 200-E162-PL:t, P2 (Alternate) diversion pit n- one none
2(X)-E 162-F PL2 (L..)

P3 (Alternate) sampler pit - none none

PI (Alternate) test pit 2 I 1 1

P2 (Alternate) test pit 2 1 1 1 -- - -

P3 (Alternate) test pit -- 2 1 1 --

(B2) 216-A-30 20(0E- 13-PL(L3) SI (Alternate) - X I - -- 1 4

S2 (Alternate) - X 1 1 4

S3 (Alternate) - X 1 4

S4 (Alternate) - X 1 1 4

Pl (Altemate) manhole none none -I

P2 (Alternate) manhole - none none

P3 (Alternate) manhole - none none - --
216-A-29 200-E-187-PL(Ll) SI (Alternate) X - 1 4

S2 (Altemate)' X 1 1 4 1

S3 (Alternate) X 1 4

S4 (Aternate) X 1 4
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Table A- 14. Summary of Activities for Alternate Sampling Locations. (2 Pages)
Interior Pipe Sampling Activities Exterior Soil Sampling Activities

NmumberNube
Number of Nimiie Nrmbe r Number

Pipeline Surrounding Drc-push Number Pipeeldin Nmee Number of )ie

Bin Waste Pipelne Number Sam g Interior Soil's Locations OfTest Screening Interior of Direct- Driven SoilSite Location Access Type Sampling for Pits to Samples sumples Push Samples Samples
Radiological Epto for Locations fSr Field tr

Logging* Pipelne* Evaluate Labora- for Soil . Screening, Labora-
Pipe Sampling* tory

Interior* Anatls Aalsiq

P1 (Alternate) test pit 0 1
P2 (Alternate) test pit 2

P3 (Altemate)' test pit -

(B4) 216-A-32 21K)-E-194-Pl (L3) SI (Alternate)' X 1 4

S2(Altematef - X 1 4

S3 (Alternatei X 4

S4 (Alternate)' X 4

S I (Alternate) X 1 1 4

S2 (Altemate) X 1 4
216-T-26 20(-W-175-PL (LI)

S3 (Alternate) X 1 1 4
S4 (Alternate) X 4(115)
PI (Alternate) test pit 2 I

216-B-9 2tK-E-195-PL. (L2) P2 (Altemate) test pit 2 1
P3 (Altemate) test pit 2 1

Total Numbers for Alternative Sample Sites' 34 10 15 I5 20 So 2)

'Number of samples shown assumes that all alternative locations are selected
bPipeline sample location P1 (see Table A-13) is the same location as for alternate soil sample locations SI & S2.
'Alternate pipeline sample location PI is the same location as For soil sample locations S I & S2 (see Table A-13).
dNumber of samples shown assumes that the corresponding soil sample locations (S I & S2) for this pipeline (see Table A-13) also are selected.
'Alternate pipeline sample location PI is the same location as for alternate soil sample locations S I & S2.
tAlternate pipeline sample location P3 is the same location as for alternate soil sample locations S3 & S4.
Number of samples shown assumes that the corresponding alternative soil sampling locations for this pipeline are also selected.

- - = not applicable.



Table A-15. Summary of Field Screening.

Nonradlok gical Screening Target Constituents Radiological Screening Target
~ ________Consttiterta

Associated Pipeline ~ ~~ ~ -- ~--~n~

Bn Waste Site Number(s) Hexavalent Nitrate Hydol~ro-ai oltl Hydra- Pu-239/M ercury chlorinated b Organti AMr-241 Cs-137
Biphenylo'( s Compounds c s 2

I 216-A-10 200-E-192-PL:1. 0
200-E-192-PL:2

216-Z-1A 200-W-174-PL

216-B-12 200-E-160-PL,
200-E-162-PL: 1,
S200-E-162-PL2

2 216-1B-2-2 200-E- 112-PL

216-A-25 200-E-127-PL

216-A-30 20()-E-I13-PL

216-T-36 201-W-79-PI,

3 216-A-29 2tM)-F-187-PL

216-S-10 2(X)-W-157-PL 0-

216-B-63 200-E-188-PL --

4 216-T-33 20tJ-W-173-PL to %0

216-A-21 20(0-E-193-PL, V0 V %0 V

216-A-32 200-E-194-PL %0 -0 V %0

5 216-T-26 200-W-175-PI, V %- V

216-13-9 200-E-195-PL -- -_

216-1-46 201E-114-PL I %0 -- J]
'Method is aroclor specific; Aroclor- 1254 is tested for because it was the most frequently detected aroclor. Aroclor is an expired trademark.hA subgroup of SVOCs; includes most of the SVOCs reported in Table ATT-2.
'rotal petroleum hydrocarbons; results reported in a prespeci fied range; used for identification of kerosene or diesel products.
dBecause of its complex operational history, the 200-E-1 14-PL Pipeline has been associated with many liquid-waste disposal sites. The 216-B-46 Crib was selected as the best

candidate for association with the northern portion of this pipeline being evaluated as part of this investigation.
-- = not applicable.
V. = applicable screening method.
SVOC = semivolatile organic compound.



Table A- 16. Summary of Field Quality Control Samples for Laboratory Analysis.
Field Equipment Field

Bin Associated Pipeline Number(s) Du ts Field Spits iaat lnti
I~ela*Niti~br(~?Duplicates F~~ pis Riusate Blaniks Bllanks

I 200-E-192-PL, 200-W-174-PL, 200-E- 160-PL, and 200-162-PL I I 1

2 200-E-1 12-PL. 204)-E-127-PL, 200-E- I 13-PL., and 200-W-79-P. I I 1 I

3 200-E- 1 87-PL, 200-W- 157-PL, and 200-E- I8-P11 1 1 1 1

4 200-W-173-PL, 200-E-193-PL, and 200-E-194-P., I 1 I

5 200-W-175-PI, 2 10-E-I95-PL, and 200-E- I 14-PL, I 1

Totals 5 5 5

k)
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I A2.2.2.8 Field-Sampling Logbook

2 All information pertinent to field sampling and analysis will be recorded in field checklists and
3 bound logbooks in accordance with existing sample-collection protocols. The sampling team
4 will be responsible for recording all relevant sampling information. Entries made in the logbook
5 will be dated and signed by the individual who made the entry. Program requirements for
6 managing the generation, identification, transfer, protection, storage, retention, retrieval, and
7 disposition of records within the Project Hanford Management Contract will be followed.

8 A2.2.2.9 Sample Custody

9 Sample custody will be maintained in accordance with existing Hanford Site protocols. The
10 custody of samples will be maintained from the time the samples are collected until the ultimate
11 disposal of the samples, as appropriate. A chain-of-custody record will be initiated in the field at
12 the time of sampling and will accompany each set of samples shipped to any laboratory.
13 Samples will be sent to the laboratory in accordance with applicable shipping procedures. The
14 analyses requested for each sample will be indicated on the accompanying Chain-of-Custody
15 Form. Custody tape will be used to provide indication of tampering with the samples. The
16 custody tape will be inscribed with the sampler's initials and the date. Chain-of-custody
17 procedures will be followed throughout sample collection, transfer, analysis, and disposal to
18 ensure that sample integrity is maintained. Each time the responsibility changes for the custody
19 of the sample, the new and previous custodians will sign the record and note the date and time.
20 The shipper will make a copy of the signed record before sample shipment and will transmit the
21 copy to Sample and Data Management within 48 hours of shipping.

22 A2.2.2.10 Sample Containers and Preservatives

23 Level I EPA pre-cleaned sample containers will be used for soil samples collected for chemical
24 and radiological analysis. Container sizes may vary depending on laboratory-specific
25 volumes/requirements for meeting analytical detection limits. If, however, the dose rate on the
26 outside of a sample jar or the curie content within the sample exceeds levels acceptable by the
27 laboratory, smaller volumes may be sent to the laboratory after consultation with Sample and
28 Data Management to determine the acceptable volumes.

29 Soil-sample preservation, containers, and holding times for radiological and nonradiological
30 analytes are provided in Table A-17.

31
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I

Table A-17. Sample Preservation, Container, and Holding Time Guidelines. (3 Pages)

_t 'e Airount

nibvipeon A"UMts

Radfionmules

Americium-241 Soil/Sludge/Sediment/Scale I G/P I - lo g None None 6 months

Carbon -14 Soil/Sludge/Sediment/Scale I G/P I - 10 g None None 6 months

Cesium-137 Soil/Sludge/Sediment/Scale

Cobalt-60 Soil/Sludge/Sediment/Sr-ale

Europium-152 Soil/Sludge/Sediment/Scale

Europium-154 SoiV/Sludge/Sediment/Scale I G/P 10 - 500 g None None 6 months

Europium-155 Soil/Sludge/Sediment/Scale

Niobium-94 Soil/Sludge/Sediment/Scale

Radium-226 Soil/Sludge/Sediment/Scale

Neptunium-237 Soil/Sludge/Sediment/Scale I G/P I - 10 g None None 6 months

Nickel-63 Soil/Sludge/Sediment/Scale I G/P I - 10 g None None 6 months

Piutonium-238 Soil/Sludge/Sediment/Scale I / 1-10g NnNoe 6mth
Plutonium-239/240 Soil/Sludge/Sediment/Scale 1

Strontium-90 Soil/Sludge/Sediment/Scale I G/P 1 - lo g None None 6 months

Technetium-99 Soil/Sludge/Sediment/Scale I G/P 5 - 10 g None None 6 months

Tritium (H-3) Soil/Sludge/Sediment/Scale I G 25 - 125 g None None 6 months

Uranium-233/234 Soil/Sludge/Sediment/Scale

Uranium-235/236 Soil/Sludge/Sediment/Scale I G/P I - 10 g None None 6 months

Uranium-238 Soil/Sludge/Sediment/Scale

Cheicas

IC anions, EPA

Metod3000 or Soil/Sludge/Sediment/Scale I G/P 5 - 25 g None Cool 4 *C 48 hours
nitrate and nitrite,
formate, oxalate

IC anions, EPA
Method 353.1 for N Soil/Sludge/Sediment/Scale I G/P 5 - 25 g None Cool 4 *C 28 days
in nitrate/nitrite

ICP metals, EPA
Method 6010C

JCP/MS metals, Soil/Sludge/Sediment/Scale I G/P 5 - 25 g None None 6 months

EPA Method 200.8

Ahromium 7e9, Soil/Sludge/Sediment/Scale I G/P 15 - 75 g None Cool 4 *C 30 days

Mercury, EPA
Method 7471 Soil/Sludge/Sediment/Scale I G 1 - 5 g None None 28 days

Tota cyande, EPA Soil/Sludge/Sediment/Scale I G 50 - 250 g None Cool 4 -C r14 days

Mehd 00 1
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Table A-17. Sample Preservation, Container, and Holding Time Guidelines. (3 Pages)

pH (soil) - 9045 Within
Soil/Sludge/Sediment/Scale I G/P 10 - 50 g None None 24 h of

lab receipt
SVGA - 8270A140

SoiL/Sludge/Sediment/Scale I AG 30 - 150 g None Cool 4 'C 14/40
days

VOA - 8260 Methanol
Methanol Co C

Sampling method (high level)
5035 Soil/Sludge/Sediment/Scale 2 - 8 aG 10 - 40 g Freel Freeze 14 days

(lo eel) < - 7 *C and
(low level)_ > -20 *C

Dibutyiphosphate To be determined

Glycolate (glycolic
acid) To be determined (with IC anions?)

Monobutyl
phosphate To be determined

Nonhalogenated
VOA, EPA
Method 8015M r Soil/Sludge/Sediment/Scale I aG 50 - 250 g None Cool 4 *C 14 daysmodified for normal
paraffin
hydrocarbon

NWTPH - diesel, SoiISludge/Sediment/Scale 1 50 - 250 g None
kerosene Cool 4 'C 14 days

NWvTPH - gasoline Soil/Sludge/Sediment/Scale I G 50 - 250 g None Cool 4 'C 14 days
Oil & grease Soil/Sludge/Sediment/Scale I G 20 - 100 g None Cool 4 *C 28 days
PCB Congene s Soil/Sludge/Sediment/Scale I G 10 - 90g None Cool 4 'C 14 daysEPA Method rs6

PCBs, EPA
Method 8082 Soil/Sludge/Sediment/Scale I G 10 - 90g None Cool 4 C 14 days

NOTE: Analytical priority will be based on site-specific conditions.
aOptimal volumes, which may be adjusted downward to accommodate the possibility of retrieval of small amount of sample. Minimum

sample size will be defined in the Sampling Authorization Form.
bShould samples be liquid rather than soils, the following volumes need to be collected:

Radionuclides - 4 L for all radionuclides (except C-14, tritium and Tc-99, which require approximately 500 mL for each sample).
Chemicals - All liquid samples require the amount listed for soil samples. Preservation and holding times also are affected if liquid
samples are collected. Consult Sample and Data Management staff for details.

'Mixed soil samples may be obtained and submitted to the analytical laboratory for analyses for specific analytes, including the following:
Radionuclides - 100 g of soil for all radionuclides (except C-14, tritium. and Tc-99, which require approximately 10 g for each
sample).
Chemicals - A 10 g soil sample is required for all ICP analyses, 10 g soil sample for IC anion analysis, 5 g soil sample for hexavalent
chromium analysis, 10 g soil sample for 9010 analysis, 10 g soil sample for 8015 analysis, and 125 g soil samples each for 8270 and
TOC analysis.

For 4-digit EPA methods, see SW-846, Test Methodsfor Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update
III-B, as amended.

For EPA Methods 300.0 and 353.1, see EPA/600/4-79/020, Methods of Chemical Analysis of Water and Wastes.
For EPA Method 200.8, see EPAI600/R-94/1 11, Methods for the Determination of Metals in Environmental Samples, Supplement 1.For NW TPH Methods, see Ecology 97-602, Analytical Methods for Petroleum Hydrocarbons.
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Table A-17. Sample Preservation, Container, and Holding Time Guidelines. (3 Pages)
Sot*- Aunt

J("inWthout Sotser.

aG = amber glass. ICPIMS = inductively coupled plasma/mass spectrometer.
CVAA = cold vapor atonic absorption. NWTPH = Northwest total petroleum hydrocarbon.
EPA = U.S. Environmental Protection Agency P = plastic.
G = glass. PCB = polychlorinated biphenyl.
GC = gas chromatography. SVOA = semivolatile organic analyte.
IC = ion chromatography. VOA = volatile organic analyte.
ICP = inductively coupled plasma.

I A2.2.2.11 Sample Shipping

2 The radiological control technician will measure the contamination levels on the outside of each
3 sample jar and the dose rates on each sample jar. The radiological control technician also will
4 measure the radiological activity on the outside of the sample container (through the container)
5 and will document the highest contact radiological reading in millirem per hour. This
6 information, along with other data, will be used to select proper packaging, marking, labeling,
7 and shipping paperwork in accordance with U.S. Department of Transportation regulations
8 (49 CFR, "Transportation") and to verify that the sample can be received by the analytical
9 laboratory in accordance with the laboratory's acceptance criteria. Copies of the shipping

10 documentation will be provided to Sample and Data Management within 48 hours of sample
11 shipment. Based on the measured radiological activity, the samples will be shipped to the
12 appropriate Hanford Site-approved laboratory.

13 A2.2.3 Analytical Methods

14 Tables A-6 and A-7 list applicable fixed-laboratory methods for analytes and target detection
15 limits.

16 A2.2.4 Quality Control

17 Specifications for field and laboratory quality-control sample types are provided in the following
18 sections.

19 A2.2.4.1 Field Quality Control

20 Field QC samples will be collected to evaluate the potential for cross-contamination and
21 laboratory performance. Field QC for sampling in the 200-IS-1 OU process-waste pipeline
22 systems will require the collection of field duplicates and equipment rinsate-blank and
23 field-blank samples. If sufficient sample material is available, field duplicates should be
24 collected from contaminated areas so that valid comparisons can be made between the samples.
25 However, the samples should not be collected from zones that are expected to contain high levels
26 of transuranic-contaminated soils because of the high cost and added handling requirements
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1 associated with transuranic materials. Limited sample material is anticipated to be available in
2 pipeline interiors. Because of this limitation, sufficient sample quantity may not be available for
3 the collection of field QC samples, and the percentage frequency goals specified for each type of
4 field QC sample may not be achievable. Available sample material always will be prioritized for
5 use in the analysis of the primary analytical samples. The field QC sample types and the
6 frequency goals for collection are described in the following subsections.

7 A2.2.4.1.1 Field Duplicates

8 Each field duplicate will be retrieved from the sample interval or location using the same
9 equipment (e.g., collected from same split-spoon or sample mixing bowl) and sampling

10 technique as the original sample. Field duplicates for soil are collected and homogenized before
11 being divided into two samples in the field. If volatile organic analyte (VOA) samples are
12 required, they should be collected before homogenization. The duplicate samples will be sent to
13 the primary laboratory in the same manner as the routine site samples. Field duplicates provide
14 information regarding the homogeneity of the sample matrix and can be used to evaluate the
15 precision of the analysis process.

16 At least 5 percent of the total collected soil samples will be duplicated (one field duplicate will
17 be collected for every 20 samples). At least one field duplicate will be collected from the
18 samples taken for each of the pipeline bins investigated. The duplicate samples will be suitable
19 for analysis by an offsite laboratory and will be analyzed for all of the COPCs listed in
20 Tables A-6 and A-7.

21 A2.2.4.1.2 Field Splits

22 Field split samples will be collected at the same frequency as field duplicate samples. Each split
23 sample will be retrieved from the same sample interval or location using the same equipment
24 (e.g., collected from same one split-spoon or sample mixing bowl) and sampling technique as the
25 original sample. Samples will be homogenized, split into two separate aliquots in the field, and
26 sent to two independent laboratories. If VOA samples are required, they should be collected
27 before homogenization. The splits will be used to verify the performance of the primary
28 laboratory.

29 The split samples will be obtained from a sample medium that is expected to have some
30 contamination and that is suitable for analysis in an offsite laboratory, and they will be analyzed
31 for all of the COPCs listed in Tables A-6 and A-7.

32 A2.2.4.1.3 Equipment Rinsate Blanks

33 Equipment rinsate blanks are used to verify the adequacy of sampling-equipment
34 decontamination procedures and will be collected for each sampling method or from each type of
35 nondisposable equipment used. An equipment rinsate blank will be taken from each type of
36 decontaminated sampling equipment used for the collection of samples. Rinsate blanks need
37 only be collected from equipment that undergoes decontamination and is used for repeated
38 sample collection. The field team lead can request that additional equipment blanks be taken.
39 Equipment blanks will consist of deionized water washed through decontaminated sampling
40 equipment and placed in containers identified in the Sampling Authorization Forms. Note that
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1 the bottle and preservation requirements for water may differ from the requirements for soil.
2 Equipment rinsate blanks will be analyzed for the following:

3 * Gross alpha
4 * Gross beta
5 . Metals (excluding hexavalent chromium and mercury)
6 * Anions (except cyanide)
7 . VOAs of interest.
8 * Semivolatile organic analytes (SVOA) of interest.

9 These analytes are considered the best indicators of decontamination effectiveness.

10 A2.2.4.1.4 Field Blanks

11 The volatile organic field blanks will constitute approximately 5 percent of all VOC samples.
12 If applicable, at least one field blank will be collected for each of the pipeline bins. Field blanks
13 will consist of laboratory-grade deionized water added to a clean sample container in the field
14 during the time frame that the characterization samples are being collected. The field blanks will
15 travel to the field with the associated bottle sets and will be returned to the laboratory with the
16 samples. They will remain closed during subsequent transport and handling. Field blanks are
17 prepared as a check for possible contamination originating from ambient conditions at the site
18 during sample collection. The field blank will be analyzed for VOCs only.

19 A2.2.4.1.5 Prevention of Cross-Contamination

20 Special care should be taken to prevent cross-contamination of soil samples. Particular care will
21 be exercised to avoid the following common ways in which cross-contamination or background
22 contamination may compromise the samples:

23 * Improperly storing or transporting sampling equipment and sample containers

24 . Contaminating the equipment or sample bottles by setting them on or near potential
25 contamination sources, such as uncovered ground

26 . Handling bottles or equipment with dirty hands

27 . Improperly decontaminating equipment before sampling or between sampling events.

28 A2.2.4.2 Laboratory Quality Control

29 The laboratory method blanks, duplicates, laboratory control sample/blank spike, and matrix
30 spikes are defined in Chapter 1 of SW-846, Test Methodsfor Evaluating Solid Waste:
31 Physical/Chemical Methods, Third Edition; Final Update III-B, as amended, and will be run at
32 the frequency specified in Chapter 1 of SW-846. Because of anticipated limited sample quantity
33 being available within the pipelines, sufficient material may not be available to perform both
34 method analysis and associated laboratory QC. Available sample quantity always will be
35 prioritized and allocated for completion of the method analysis. If insufficient sample is
36 available for completion of laboratory QC analyses, the laboratory will be make note of the
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1 condition in the data-package narrative, and the associated data results will have laboratory
2 qualifiers added as appropriate.

3 A2.2.5 Instrument and Equipment Testing, Inspection,
4 and Maintenance

5 Measurement and testing equipment used in the field or in the laboratory that directly affects the
6 quality of analytical data will be subject to preventive-maintenance measures to ensure
7 minimization of measurement system downtime. Laboratories and onsite measurement
8 organizations must maintain and calibrate or verify calibration of their equipment per
9 manufacturer or other applicable guidelines. Maintenance requirements (such as parts lists and

10 documentation of routine maintenance) will be included in the individual laboratory and the
11 onsite organization quality assurance plan or operating procedures (as appropriate).

12 A2.2.6 Instrument and Equipment Calibration and
13 Frequency

14 Calibration of laboratory instruments will be performed in a manner consistent with SW-846 or
15 with auditable U.S. Department of Energy, Hanford Site-wide, and contractual requirements.
16 Calibration of radiological field instruments will be performed as indicated in Section A2.2.2.3
17 for radiological field-instrumentation data. Nonradiological field screening instrumentation will
18 be calibrated (or calibration verified) in accordance with manufacturer's specifications and other
19 approved procedures. Results of all calibrations will be recorded.

20 A2.2.7 Inspection and Acceptance of Supplies and
21 Consumables

22 Supplies and consumables used in support of sampling and analysis activities are procured in
23 accordance with internal work requirements and processes that describe the acquisition system
24 and the responsibilities and interfaces necessary to ensure that structures, systems, and
25 components, or other items and services procured/acquired, meet the specific technical and
26 quality requirements. The procurement process ensures that purchased items and services
27 comply with applicable procurement specifications. Supplies and consumables are checked and
28 accepted by users before use. Supplies and consumables obtained by the analytical laboratories
29 are procured, checked, and used in accordance with the laboratory's quality-assurance plan.

30 A2.2.8 Nondirect Measurements

31 Data obtained from existing (1) process-waste inventory records and (2) analytical results for
32 disposal sites associated with the pipelines being evaluated in this SAP were used to identify
33 target constituents appropriate for field screening. From an investigation of historical sources,34 including process documents, logbooks, original plant technical manuals, and interviews of plant
35 operators, a master list of potential contaminants was identified during the DQO process and was
36 used in determining the analytical requirements.
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I A2.2.9 Data Management

2 Data generated as a result of sampling and data analysis activities will follow requirements
3 outlined in this SAP and will be managed and stored in accordance with applicable
4 programmatic requirements governing data-management procedures. At the direction of the task
5 lead, all analytical data packages will be subject to final technical review by qualified personnel
6 before being included in reports. Electronic data access, when appropriate, will be via a database
7 (e.g., HEIS, project-specific database). Where electronic data are not available, hard copies will
8 be provided in accordance with Section 9.6 of the Hanford Federal Facility Agreement and
9 Consent Order (Ecology et al., 1989).

10 Data will be cross-referenced between laboratory analytical data and radiation measurements to
11 facilitate interpreting the investigation results. Errors reported by the laboratories are reported to
12 the Sample and Data Management Project coordinator, who initiates a Sample Disposition
13 Record or Issue Resolution Form in accordance with Project Hanford Management Contractor
14 procedures. This process is used to document sampling and analysis errors and to establish their
15 resolution with the project task lead. Data anomalies will be documented using a Request for
16 Data Review. A Request for Data Review may require the laboratory to check analytical
17 calculations or reanalyze a sample to address the anomalous analytical data. New or revised
18 analytical data will be evaluated by the project data reviewers. Based on their evaluation, the
19 original analytical data may be replaced with the new or revised data, or a data quality qualifier
20 may be applied to the original analytical data. Tracking and documentation of Request for Data
21 Reviews will be performed in accordance with Project Hanford Management Contractor
22 procedures.

23 A2.3 ASSESSMENT AND OVERSIGHT

24 Routine evaluation of the data quality described for this project will be documented and filed
25 along with the data in the project file.

26 A2.3.1 Assessments and Response Action

27 The Fluor Hanford Compliance and Quality Programs group may conduct random surveillance
28 and assessments to verify compliance with the requirements outlined in this SAP, project work
29 packages, the project quality management plan, procedures, and regulatory requirements.

30 Deficiencies identified by these assessments will be reported in accordance with existing
31 programmatic requirements. The central quality-assurance group coordinates the corrective
32 actions/deficiencies in accordance with the Project Hanford Management Contractor Quality
33 Assurance Program. When appropriate, corrective actions will be taken by the task lead.

34 A2.3.2 Reports to Management

35 Management will be made aware of all deficiencies identified by self-assessments. Identified
36 deficiencies will be reported to the Project Waste Site Remediation Manager, as appropriate.
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I A2.3.3 Changes in Workscope

2 Changes to the workscope detailed in the SAP may be required because of unexpected field
3 conditions, new information, health and safety concerns, or other anomalies. Minor changes that
4 have no adverse effect on the DQOs or project schedule can be made in the field with the
5 approval of the project manager or assigned task lead and then documented in the daily field
6 logbook and/or field summary reports. Changes that affect the DQOs will require concurrence
7 by RL and the lead regulatory agency and can be documented through unit managers' meetings.
8 Alternatively, if substantial changes are required, this SAP can be revised and reissued, requiring
9 RL and regulator approval.

10 A2.4 DATA VERIFICATION, VALIDATION, AND
11 USABILITY

12 A2.4.1 Data Review, Verification, and Validation

13 Data review and verification activities include checking completeness of laboratory analytical
14 data packages (e.g., laboratory QC documentation is complete, all data results are present, data
15 narrative summary is complete, all report pages are present). Data verification is defined as
16 confirming that the required deliverables have been provided, comparing requested versus
17 reported analyses, and identifying any transcription errors. Data validation is defined as the
18 evaluation and qualification of results based on holding time, method blanks, matrix spikes,
19 laboratory control samples, laboratory duplicates, and chemical and tracer recoveries, as
20 appropriate to the methods used. No other validation or calculation checks will be performed.

21 A2.4.2 Verification and Validation Methods

22 Verification activities will be completed by qualified Soil and Groundwater Remediation Project
23 Sample and Data Management personnel. Validation will be performed on completed data
24 packages by qualified Soil and Groundwater Remediation Project Sample and Data Management
25 personnel or by a qualified independent contractor. Validation requirements identified in this
26 section are consistent with Level C validation, as defined in data-validation procedures. Level C
27 data validation as defined in the contractor's validation procedures, which are based on EPA
28 functional guidelines (Bleyler, 1988a, Laboratory Data Validation Functional Guidelines for
29 Evaluating Inorganics Analyses; Bleyler, 1988b, Laboratory Data Validation Functional
30 Guidelines for Evaluating Organics Analyses), will be performed on at least 5 percent of all data.
31 The goal is to cover the various analyte groups and matrices during the validation. When
32 outliers or illogical results are identified in the data-quality assessment, additional data validation
33 will be performed. The additional validation will be up to 5 percent of the statistical outliers
34 and/or illogical data. The additional validation will begin with Level C and may increase to
35 Levels D and E as needed to ensure that the data are usable. Note that Level C validation is a
36 review of the QC data, while Levels D and E include review of calibration data and calculations
37 of representative samples from the dataset. All data validation will be documented in data-
38 validation reports. With the exception of "R" qualified or rejected data, all data will be used. No
39 validation will be performed for physical data.
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1 A2.4.3 Reconciliation with User Requirements

2 The data quality-assessment process compares completed field-sampling activities to those
3 proposed in corresponding sampling documents, and provides an evaluation of the resulting data.
4 The purpose of the data evaluation is to determine if quantitative data are of the correct type and
5 are of adequate quality and quantity to meet the project DQOs. EPA/240/B-06/002, Data
6 Quality Assessment: A Reviewers Guide, EPA QA/G-9R, identifies five steps for evaluating the
7 data generated from this project, as summarized below.

8 Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of
9 the sampling and analytical requirements outlined in the project-specific DQO workbook

10 and SAP.

11 Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the
12 actual quality assurance/QC achieved (e.g., detection limits, precision, accuracy) and the
13 requirements determined during the DQO. Any significant deviations will be documented.
14 Basic statistics will be calculated from the analytical data at this point, including an evaluation of
15 the distribution of the data.

16 Step 3. Select the Statistical Test. Using the data evaluated in Step 2, select an appropriate
17 statistical hypothesis test and justify the selection of this test.

18 Step 4. Verify the Assumptions. Assess the validity of the data analyses by determining if the
19 data support the underlying assumptions necessary for the analyses or if the data set must be
20 modified (e.g., transposed, augmented with additional data) before further analysis. If one or
21 more assumptions are questioned, return to Step 3.

22 Step 5. Draw Conclusions from the Data. The statistical hypothesis test is applied in this step
23 (if applicable to the sample design). If the statistical hypothesis test rejects the null hypothesis,
24 the data should be analyzed further. If the statistical test fails to reject the null hypothesis, the
25 overall performance of the sampling design should be evaluated by performing a statistical
26 power calculation to assess the adequacy of the sampling design.

27
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1 A3.0 FIELD-SAMPLING PLAN

2 A3.1 SAMPLING OBJECTIVES

3 The primary objective of the field-sampling plan is to identify and describe sampling- and
4 field-measurement activities that will be conducted to resolve the DRs (identified in
5 Chapter A2.0). The field-sampling plan describes pertinent elements of the sampling program.
6 Sample methods, procedures, locations, and frequencies are identified in this section.

7 This plan specifies a variety of field-sampling methods. The combination of methods that will
8 be used are specified for both the interior of the pipelines and the surrounding soil. Initially,
9 surface radiological surveys and surface geophysical surveys will be conducted at any location

10 where an intrusive activity will performed. Surface geophysical surveys will be performed to
11 identify subsurface anomalies, locate underground piping, and assist in determining the exact
12 locations for subsurface sampling.

13 Installation of small-diameter casing using direct-push equipment will be used for vadose-zone
14 investigations to facilitate in situ radiological-logging measurements and for collection of
15 discrete soil samples. Down-hole logging for gamma-emitting radionuclides, plutonium, and
16 moisture content will be performed before soil samples are collected. Soil samples will be
17 collected in a separate direct-push hole at specified depths from the vadose zone for field
18 screening (Table A-15) and full-suite laboratory analysis (Tables A-6 and A-7). A split-spoon
19 sampler or soil liner will be the primary sampling device used to collect soil samples. The
20 following subsections describe the specific methodologies used at each location included in this
21 SAP. The planned sampling locations are shown in Figures A-5 through A-20. Sampling design
22 features are discussed in Chapter A2.0 and summarized in Table A-12.

23 Problems with accessing the interior of pipelines, direct-push installations, sample collection,
24 sample custody, or data acquisition that affect the quality of data or impair the ability to acquire
25 data because of failure to meet contract requirements, or failure to follow procedures, will be
26 documented. When a problem is encountered with performing field measurements or conducting
27 sampling, cognizant field personnel will communicate the problem to the task lead for evaluation
28 and resolution.

29 A3.2 CHARACTERIZATION APPROACH

30 The following discussion outlines the approach that will be used to optimize data collection and
31 determine which samples will be selected for laboratory analyses. The investigation of the
32 pipelines and collection of data will completed using a systematic sequence of steps. Data
33 results will be reviewed at selected points in the process to determine the subsequent actions to
34 be taken. Integration of the activities associated with collection of data and samples in the
35 interior of the pipelines and in the surrounding soil is included in this approach. Following this
36 overview of the characterization approach, descriptions of the various data-collection activities is
37 provided in subsequent sections. A description of the data-collection steps is presented below.
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1 Site Investigation Steps

2 1. Conduct surface geophysical surveys at the proposed pipeline-investigation location if
3 needed to verify the position and burial depth of the pipeline and documented buried
4 utilities. These surveys also will determine whether undocumented buried utilities or
5 subsurface geophysical anomalies are present in the immediate area. Approximate
6 sample locations are shown in Figures A-5 through A-20 and described in Table A-12.

7 2. Identify and stake the locations adjacent to the buried pipeline where the direct-push
8 installations will occur. All pipeline locations where intrusive activities will be
9 conducted will have two direct-push installations completed. The direct-push locations

10 will be positioned as close to the pipeline as possible, with a lateral distance not to exceed
11 3.0 m (10 ft) away from each side of the pipeline. Specific conditions such as interfering
12 buried utilities or high-exposure hazards may warrant adjusting locations in some
13 instances.

14 3. Geophysical logging will be conducted at each direct-push location. The logging suite
15 will consist of gross gamma, spectral gamma, passive neutron, and active neutron.
16 Logging results should be reviewed before any subsequent activities are initiated.
17 Radiological-logging data will be used for several purposes depending on the location:

18 * At pipeline locations requiring excavation to gain access for interior pipe
19 sampling, logging results should be reviewed before excavating soil and exposing
20 pipelines for collection of interior samples. Dose and radiological levels
21 detennined by logging will be reviewed to determine potential worker level of
22 protection, site controls, and waste-handling requirements. Alternate sampling
23 locations can be used if existing site conditions restrict proposed subsequent
24 activities

25 * At pipeline locations identified for soil sampling, logging results will provide
26 information on the vertical distribution of radionuclide activity and concentration
27 data for major gamma-emitter radionuclides (e.g., Cs-137) within proposed
28 sample intervals. These results will be used in determining the sample interval to
29 be selected for laboratory analysis. Dose and radiological levels obtained by
30 logging will be reviewed to determine potential worker level of protection, site
31 controls, and waste-handling requirements. Alternate sampling locations can be
32 used if existing site conditions restrict proposed subsequent activities.

33 4. Conduct soil sampling at designated locations along the pipeline. A direct-push dual-tube
34 sampling system will be used to collect samples from designated intervals. Soil sample
35 material will be used primarily to conduct field-screening analyses. Target constituents
36 or classes of compounds (e.g., nitrate, mercury, polyaromatic hydrocarbons, PCBs,
37 hydrocarbons, VOCs) identified for field screening are based on available process
38 information and analytical results (if available) for the pipeline and the disposal site
39 connected to the pipeline. All designated sample intervals will have samples analyzed by
40 field-screening techniques. At a minimum, one sample per sampling location will be
41 used for laboratory analyses. Field-screening results will be used to select the sample
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I interval for laboratory analysis. The sample interval with the overall largest number of
2 positive detections by field screening at the highest levels will be used for laboratory
3 analysis of COPCs. Based on the results of field screening and as directed by the
4 remediation task lead or designated field personnel, additional samples may be obtained
5 for laboratory analysis.

6 5. Perform interior-pipeline sample collection at locations that do not require excavation for
7 access. Initially, locations with easier access, such as manholes and sampler pits, will be
8 evaluated. Limited sampling material (sediment, sludge, or scale) may be available. If
9 sufficient material is available for using field-screening test kits and laboratory analysis,

10 both will be performed. If not, only instrument screening will be conducted
11 (i.e., radiological meters and organic vapor analyzers). If radiological-screening levels
12 (gamma, beta, and/or alpha) are greater than three times background (a screening level
13 that is generally indicative of radiological contamination), available sample material will
14 be allocated to radiological constituents. In the second tier of screening assessment, if
15 VOC screening results are greater than 1 ppm (a screening level used for worker
16 protection in the breathing zone that often is indicative VOC contamination) as measured
17 with a hand-held organic vapor anaylzer, additional material will be used for analysis of
18 organic constituents (VOCs, SVOCs, and other organics). If VOC levels are less than
19 1 ppm, available sample material will be used for inorganic analysis (e.g., metals,
20 nitrates).

21 6. Pipelines requiring excavation to gain access for interior sample collection will be
22 investigated last. These locations potentially pose the greatest logistical concerns.
23 Test-pit excavations to expose the pipe section may involve using sloping, shoring, or
24 trench boxes. The specific configuration of pipe location and anticipated hazards will be
25 considered in the selected technique. Excavated soil will be field screened with
26 radiological instrumentation and an organic vapor analyzer during the removal process to
27 determine if contamination is present. Additional field screening analyses may be
28 performed (e.g., using test kits) based on results of instrument screening and visual
29 observations (e.g., soil discoloration or staining).

30 7. Initially, exposed pipelines may be screened remotely to determine radiological activity,
31 with instrumentation attached to equipment and configured in a manner to limit worker
32 exposure. Liquid waste could be present inside pipelines at some locations selected for
33 sampling. An opening in the top of the exposed pipe will be completed to assess whether
34 liquid is present before the pipe sections are removed. A plan for handling released
35 liquids, including a notification to regulatory authorities within 24 hours, will be
36 developed before the field program is implemented. Pipe sampling may need to be
37 conducted outside of the excavation to limit worker risks during this operation. A section
38 or sections of pipe, not to exceed a total length of approximately 3.0 m (10 ft), will be
39 removed from the excavation and accessed to acquire sample material. This
40 sample-collection process will be modified as needed to accommodate logistical or
41 hazard restrictions and to ensure the safety of personnel involved with the task. When
42 limited sample material is available, the process described in Step 5 will be followed.
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1 A3.3 FIELD INVESTIGATIONS

2 Planned field investigations include both surface and subsurface evaluations. Surface
3 measurements will include radiation and geophysical surveys. Subsurface investigations include
4 using direct-push installations to conduct geophysical logging and soil-sample collection.
5 Test-pit excavations will be completed to expose buried pipelines. A description of these
6 activities is provided below.

7 A3.3.1 Surface Measurements

8 Surface measurements include surface radiation surveys and surface geophysical surveys.

9 A3.3.1.1 Surface Radiation Surveys

10 A surface radiation survey will be performed at each pipeline location to be investigated to
11 document existing surface conditions. This information will be used in preparing the supporting
12 health and safety documents and in finalizing sample-point locations. The surface radiation
13 surveys will be conducted by qualified radiological control technicians in accordance with
14 applicable procedures. A survey report will be prepared for each site. Surveys will be performed
15 in accordance with applicable approved procedures. A survey will be performed at the
16 conclusion of field work at each sampling site to ensure that sampling activities have not
17 contributed to surface contamination.

18 A3.3.1.2 Surface Geophysical Surveys

19 Surface geophysical surveys will be used to verify the location of pipelines, other underground
20 utilities, and subsurface anomalies. The survey results also will be used to determine the exact
21 location for direct-push logging and soil sampling. Subsurface anomalies indicative of liquid
22 releases will be delineated. Two different geophysical-survey techniques will be used:
23 ground-penetrating radar and electromagnetic induction.

24 A3.3.2 Subsurface Measurements - Direct-Push
25 Logging

26 Direct-push single-wall casing will be installed using the GeoProbe 54003 hydraulic ram system
27 (or other comparable equipment) at selected locations to provide access for geophysical logging
28 probes. Small-diameter gross-gamma, spectral-gamma, passive-neutron, and active-neutron
29 logging probes (Table A-8) will be used to detect the presence of radiological contamination and
30 support development of radiological-contamination profiles. Decontamination of the sampling
31 equipment will be performed between each soil-probe location logging. Decontamination
32 procedures will be conducted in accordance with current Hanford Site field operating

3 GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas.
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1 procedures. Vertical casing will be installed up to 25 ft below ground surface (bgs). Soil
2 conditions may limit the ability of the direct push to reach the desired depth. Several attempts
3 will be made to drive the casing to the target depth by relocating to adjacent locations in the
4 immediate area. If unsuccessful, one of the designated alternate locations will be used (see
5 Tables A-12 and A-14). Detectors will be lowered to the total depth of the push rods to measure
6 in situ levels of potential radioactive contaminants including detection of elevated neutron
7 activity, characteristic of the presence of alpha constituents (e.g., transuranic radionuclides).
8 Radiological contaminant profiles will be plotted for each location and used to determine regions
9 of potential contamination. The radiological data also will support the selection of sample

10 intervals for laboratory analyses.

11 The direct-push installations will be decommissioned upon completion of the data-collection
12 activities in accordance with the requirements discussed in WAC 173-160, "Minimum Standards
13 for Construction and Maintenance of Wells." If a variance(s) is required, approval will be
14 obtained from Ecology for comparable alternative specifications. All installations that are
15 decommissioned shall have a continuous seal and be constructed to prevent/eliminate
16 preferential pathways for contamination. Before installation, applicable requirements in
17 WAC 173-160-420, "What are the General Construction Requirements for Resource Protection
18 Wells?," concerning a notice of intent to construct or decommission, will be met.

19 A3.3.3 Direct-Push Soil Sampling

20 A duel tube sampling system (GeoProbe 5400 hydraulic ram equipment or other comparable
21 equipment) will be used to facilitate (provide access for) sample collection with small-diameter,
22 split-spoon, or soil-liner samplers. The dual-tube system permits driving the outer casing rods to
23 a specified depth and collecting a discrete sample interval. Four sample intervals are designated
24 for collection of sample material. Soil samples will be collected from the following intervals:
25 1.5 to 3.0 m (5 to 10 ft) bgs, 3.0 to 4.6 m (10 to 15 ft) bgs, 4.6 to 6.1 m (15 to 20 ft) bgs, and
26 6.1 to 7.6 m (20 to 25 ft) bgs. The sampling intervals were selected to encompass potential leak
27 locations directly above, lateral to, and below the pipeline. Most pipelines have a burial depth of
28 approximately 4.6 to 6.1 m (15 to 20 ft) bgs. A 1.5 m (5-ft) sample interval should provide
29 sufficient material for the analyses. If engineering drawings and/or geophysical data indicate
30 that a pipeline being investigated is buried deeper than 6.1 m (20 ft), the sample intervals will be
31 shifted downward so that sample material is collected above, lateral to, and below the pipeline.

32 The soil samples will be collected in a split-spoon or soil-liner sampler. The outer casing will be
33 driven to the top of the desired depth interval with the solid drive tip in place. The drive tip then
34 will be removed and the sampler will be driven to the bottom of the interval to obtain the sample
35 material. Depending on the sampler length, multiple pushes may be needed to complete the
36 collection of soil in each 1.5 m (5-ft) interval. If poor recovery occurs and additional material is
37 required for analysis of COPCs from the selected depth interval, installation of an adjacent drive
38 probe may be required. If sufficient sampling material cannot be obtained at the location, one of
39 the designated alternate sampling locations will be used. Decontaminated sampling equipment
40 will be used for each soil-probe location.
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1 Except for the VOC samples, soil will be transferred to a decontaminated, stainless-steel mixing
2 bowl, homogenized, then containerized as required in the sampling procedure. Material obtained
3 for use in laboratory analyses of VOCs will be collected as a discrete sample. This sample
4 material will be taken from the middle of each sample interval. The analytes of interest for the
5 Phase I sampling are presented in Tables A-6 and A-7.

6 The IDW generated during this activity will be handled according to the procedures listed in
7 Chapter A5.0 and the waste control plan (to be prepared/approved before the start of field
8 activities).

9 The direct-push installations will be decommissioned upon completion of the data-collection
10 activities in accordance with the requirements discussed in WAC 173-160. If a variance(s) is
11 required, approval will be obtained from Ecology for comparable alternative specifications. All
12 installations that are decommissioned shall have a continuous seal and be constructed to
13 prevent/eliminate preferential pathways for contamination. Before installation, applicable
14 requirements in WAC 173-160-420, concerning a notice of intent to construct or decommission,
15 will be met.

16 A3.3.4 Soil Field Screening

17 Field screening will be performed on all soil samples. Screening techniques include using
18 handheld radiological instruments to measure dose and count rates. Screening for alpha,
19 beta/gamma, and gamma levels will be conducted. Potential radiological-screening instruments
20 are listed in Table A-8 with their respective detection limits. Gamma measurements can be
21 converted to equivalent concentrations of Cs-137 when spectral data are collected (using a
22 multichannel analyzer). Soil-vapor measurements will be taken with an organic vapor analyzer
23 to measure concentrations of VOCs. A simple headspace analysis will be performed by placing
24 sample material in a sealed mason jar (approximately 1/2full) for approximately 30 minutes and
25 allowed to reach room temperature (or higher). The top of the jar will be covered with a sheet of
26 aluminum foil and a lid. To make the measurement, gases in the headspace will be withdrawn
27 and analyzed using an organic vapor analyzer, and the VOC levels will be recorded.
28 Immunoassay and/or colorimetric tests can be performed for a number of constituents.
29 Nonradiological field-screening tests are listed in Table A-9. Table A-15 indicates those
30 field-screening analyses to be performed at each pipeline sampling location.

31 The radiological control technician or other qualified personnel will field screen all soil samples
32 and cuttings from the samplers for evidence of radioactive contamination. The radiological
33 control technician will record all field measurements, noting the depth of the sample and the
34 instrument reading.

35 Before driving casing or excavating, a local-area background reading will be taken using the
36 field-screening instruments at a site to be selected in the field. Field screening will be used to
37 provide real-time information on contaminant levels and assist in selecting samples for
38 laboratory analysis. Field-screening data also will be used in determining sample shipping
39 requirements and to support worker health and safety monitoring.
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1 Field-screening instruments will be used, maintained, decontaminated (if applicable), and
2 calibrated (or calibration verified) in accordance with the manufacturer's specifications and other
3 approved procedures. Specific instrumentation information and field-screening results are
4 recorded by the radiological control technician or other qualified personnel. The field geologist
5 also will record field-screening results on the Field Activity Report form. Results are
6 documented in the waste-site characterization summary report prepared by the field geologist.

7 A3.3.5 Test-Pit Excavations

8 The test-pit excavations will be used to expose and gain access to buried pipelines at selected
9 locations. Test-pit excavations will be completed in a manner that minimizes dust generation.

10 To minimize dust during backhoe operations, water will be sprayed on the site before and during
11 the activity. This contamination-control measure is necessary to prevent the release of
12 contamination to the air and to stabilized areas within the site boundary. If visible emissions
13 cannot be controlled, the activity will be postponed. Waste generated during this activity will be
14 handled according to procedures described for the use of test pits and in the waste control plan
15 (to be prepared).

16 A3.3.6 Preshipment Sample Screening

17 A representative portion of each sample will be shipped to the Waste Sampling and
18 Characterization Facility or other suitable onsite laboratory for total-activity analysis before it is
19 shipped. Total radiological activities or other analysis as required by the shipping subject-matter
20 expert will be used for sample-shipping characterization. Samples that slightly exceed the offsite
21 laboratory criterion may be reduced in volume to reduce total activity and allow offsite shipment.
22 Onsite and offsite laboratories will be identified before field activities are initiated and will be
23 mutually acceptable to the Fluor Hanford Sample and Data Management organization and the
24 task lead.

25 A3.4 SURVEYING

26 The location of all direct-push installations and interior-pipeline sampling locations will be
27 surveyed after sampling and site-reclamation activities are completed. Data will be recorded in
28 NAVD88, North American Vertical Datum of 1988, and the Washington State Plane (South
29 Zone) NAD83, North American Datum of 1983, with the 1991 adjustment for horizontal
30 coordinates. All survey data will be recorded in meters and feet. Global Positioning System
31 survey instrumentation will be used.
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1 A3.5 WASTE-MANAGEMENT SAMPLING

2 A waste-designation DQO process will be performed immediately before the characterization
3 activities, to ensure that the proper information is collected during the field sampling to support
4 the designation of all project IDW. Any additional sampling requirements or analytes needed to
5 support waste-designation activities will be identified and implemented through the
6 waste-designation DQO summary report that will be prepared at that time.

7
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1 A4.0 HEALTH AND SAFETY

2 All field operations will be performed in accordance with health and safety requirements and
3 procedures. In addition, documentation will be prepared that will further control site operations.
4 This documentation will consist of an activity hazard analysis, a site-specific health and safety
5 plan, and applicable work permits. Work will be performed in accordance with these
6 site-specific health and safety plans and applicable work permits. The sampling procedures and
7 associated activities will take into consideration exposure-reduction and contamination-control
8 techniques that will minimize the sampling team's exposure.

9
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1 A5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

2 The IDW generated by characterization activities will be managed in accordance with existing
3 approved Fluor Hanford waste-management documents that identify the requirements and
4 responsibilities for containment, labeling, and tracking of IDW. Procedures have been prepared
5 to implement the requirements found in Ecology et al. 1995, "Strategy for Management of
6 Investigation Derived Waste." Management of IDW, minimization practices, and the waste
7 types applicable to 200-IS- 1 OU waste control will be described in the waste control plan.

8 Unused samples and associated laboratory waste from offsite laboratory analysis will be
9 dispositioned in accordance with the laboratory contract, which in most cases will allow the

10 laboratory to dispose of this material. Unused sample material from onsite laboratories will be
11 returned to the project for disposal.

12 A waste-designation DQO process will be completed before characterization activities are
13 initiated, to ensure that information necessary to support designation of all project IDW is
14 collected during the field activities. During the IDW DQO activities, any listed waste issues will
15 be resolved. Additional sampling or analysis required to support designation activities will be
16 identified in the waste-designation DQO summary report.

17
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APPENDIX A

ATTACHMENT

SUPPORTING INFORMATION

Table ATT-1. Engineering Drawing References for Pipelines. (3 Pages)

r t 4-
216-Z-IA Tile Field 200-E- I 92-PL

Drawiug Number

11-2-24924

Sheet(s)

1,2

H-2-26093

216-A-10 Crib 200-W-174-PL H-2-44501 48

H-2-53093
H-2-55099

H-2-55576

H-2-56045

H-2-56049

H-2-56050

H-2-56057

216-B-12 Crib 200-E-160-PL and H-2-34524200-E-162-PL

H-2-36574 12
H-2-43029

H-2-43079

H-2-44501 86. 97. 98
H -2-60330

_H-2-60332

H-2-71678
H-13-000199

t 4 ~- 4-
216-B-2-2 Ditch 200-E-1 12-PL H-2-2021

2, 3

1,2

H-2-32262

H-2-32266

H-2-33115

H-2-33119

H-2-44500 5
H-2-44501 96.97, 107. 117. 118, 128. 129
M-2904-E-28

W-73636

216-A-25 Gale Mountain Pond 2(X-E-127-PL U-2-3325 1
1-2-3326 1
H-2-3327

H-2-3328 I

H-2-3329

H-2-3330

11-2-3331
H-2-3332

AA-1

I

3

Bin I Waste Site Pipeline Number

I

I



DOE/RL-2002-14 REV I

Table ATT-1. Engineering Drawing References for Pipelines. (3 Pages)
Bin Waste Site Pipeline Number Drawing Number Sheet(s)

H-2-3333

H-2-36494 1.2

H-2-55900

H-2-56014 1

H-2-66018 I

H-6-450

216-A-30 Crib 200-E-1 13-PL no drawings available

216-T-36 Crib 200-W-79-PL H-2-3019
H-2-33472

H-2-44511 126

H-13-000273 2

SK-2-21661

216-A-29 Ditch 200-E-187-PL H-2-44501 48, 57, 58, 59

_H-2-46778

H-2-55057

H-2-55074
H-2-55075

H-2-55547

H -2-55900

H-2-70301

H-2-75597

H-2-827316

H-2-827317 I

H-2-90437 1

H-2-90438 4

216-B-63 Ditch 200-E-188-PL H-2-331 15

H-2-33119

1-1-2-35495 1

H-2-44500 5,6

H-2-44501 85. 86. 96. 97, 107, 117, 118.
127, 128

H-2-66430

H-2-94130

H-13-000270 1,2
21 6-S- 10 Ditch 200-W-157-PL H-2-44510 7

H-2-44511 6. 7, 13, 14. 20. 21, 22, 28. 29

H-2-5307 1, 2

H- 2-5962

H-2-72904

H-2-82714

H-2-82715
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Table ATT-1. Engineering Drawing References for Pipelines. (3 Pages)
Bin Waste Site Pipeline Number Drawing Number Sheet(s)

_1-2-82722

H-2-82723 I

H-2-95217

H-6-466 7. 18
216-T-33 Crib 200-W-173-PL H-2-32096

H-2-44511 140

4 216-A-21 Crib 200-E-193-PL H-2-44501 37

H-2-57042

216-A-32 Crib 200-E-194-PL H-2-44501 47

H-2-571 10
5 216-T-26 Crib 200-W-175-PL H-2-2670

H-2-2733

H-2-2735
H-2-3019

H-2-3020

H-2-44511 118, 126, 134
216-B-9 Crib 200-E-195-PL H-2-432

H-2-1031

H-2-44501 96,107

W-72902

216-B-46 Crib* 200-E 14-PL H-2-2900

H-2-2901

H-2-2902

H-2-2903

H-2-2904

H-2-2905

H -2-2906

H-2-2908

H-2-2909
*Because of its complex operational history and its multibranched layout, the 200-E-1 14-PL Pipeline can be associated with many liquidwaste disposal sites. The 216-B-46 Crib was selected as a disposal waste site that would have received the same process waste stream thatthe northern portion of this pipeline received.
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Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages)
Primary Inventory Primary Chemical Constituents in Weaste Primary Constituents Detected in SaUples Target

Area/ Pipeline Asociated Constituents Sent to Waste Stream i Based on Point-of-Origin Process Collected at Liquid Waste Disposal Site Contituents
Bin Assodated Number Waste Site Site (SIMS Data)* Operations)" (Remedial Investigation or Other DataY for Field

Faclity (Pl) Number Constituent kg or Cl Verlfed' Suspectedr Constituent mg/kg or pCi/g Screening"

I 200 W/ PFP 200-W-174 216-7-I A Am-241 3885 Aim 241 2,590.000 Am-241

Pu-240 957 Pu-239/240 38,200,000 Pu-239/240

Pu-239 3,188

Pu-241 14,379

U1-2 1 0

Cs-137 I (s-17 23 C 137

Sr-90 <1

1-3 0

U total <I

chromiut 93 chromium chromium 22 flex Cr

Hg 140.891 Hg ND or
<background

nitrate 1,319,897 nitrates nitrate 250 nitrates

ammnonia 170 armmonia

PCBs NR PCBIs

TBP 31,693 TBP

other SVOCs NR SVOCs (phenol) <I PAils

carbon tet 306,501 carbon tet carbon tet 7 VOCs

other VOCs NR VOCs (including acetone. VOCs (chloroforo. chloroform 3.6.
butanol, chloroform, methylene chloride; DCA, methylene chloride
cis-1.2-dichloroethylene. DCA, cis-1.2-dichlorothylene, 20; others ND to
methylene chloride, toluene, MEK, MIBK. <1
trichloroethane, trichloroethylene,
trichloroethylene, and xylene) tetrachloroethylene.

toluene, xylenes: others)

I



Table ATT-2. Summary of Data Indicatii

Am-241 75

Pu-238 3 Pu-238 316
Pu-240 13 Pu-239/240 7,110 Pu-239/240

Pu-239 56

U-238 <1 U-238 I

Cs-137 28 Cs-137 2,950 Cs-137
Sr-90 18

Sr-9t)
H-3 57,768

U total 358 U total ND or
<background

chromium 0 chromium ND or
<background

nitrate 1,918,945 nitrates nitrate ND or
<background

ammonia 0 amnioma ammonia NID or
<background

PCBs NR PCBs ND
(W/U NR O/G 59,400 IC
TBP 0 TBP TB P 2,000

other SVOCs NR SVOCs (including other SVOCs ND
benzo(a)anthracene,
benzowalpyrene, and
benzo(ghi)perylene)

carbon tel

other VOCs

0
carbo telND)

NR VIX's ( including buianol.
MEK, MIBK. TCA,
trichloroethane, and

200 F 200-E-160, 216-B-12 Atu-241 <I Am-241 2 Am-241
SPlant 200-E-162- Pu-240 <1 Pu-239/240 4 Pu 239/240

P'L .Pu-239 
<I

200-E-162- U-238 5 U-238 12
Cs-137 326 Cs-137 61,900 Cs-137

I Sr-90 120 Sr-90 12,700

VOCs (MEK. acetone,
toluene; others)

NF) to <1

VOCs

200 E/
PUREX

200 E/
PUREX
(cont)

216-A-10

216-A-10
(cont)

20M-E-192-
PLI,

200-E-192-
PL2

2(A)-E-192-
PLl,

200-F-192-
PL2 (cont)

I Amn-241 1 320 Am-241

Sr-90
I H-3 835

carbon tet ND



Table ATT-2. Summary of Data Indicating Primary Constituents for Field Scrt

HI- 2,,40 11,i

U total 15,112 U - total 28

chromium 561 chromium chromium 30 Hex Cr

nitrate 2,860,615 nitrates nitrate as N 165 nitrates

ammonia 54 ammonia ammonia 404

PCBs NR Aroclor-1254 <I PCIs

NPH 17 NPH
(kerosene)

NPH NJ)

1 200 E) 2W+ -160: 216-B-12 TBP 0 TBP 2 PAls
B Plant 200-E-162- (cont) carbon tet 0 carbon let NJ)
(cont) PLI:

200-1-162- other VOCs NR VOCs (including acetone, other VOCs ND
PL2 (cont) benzene. MEK, MIBK, and

trichloroelhanre)

2 200 1/ 200-E-127 216-A-25 Am-241 3 Am-241 <I Am 241
PUREX Pu-240 9 Pu-239/240 <1 Pu-239/240

Pa-239 29

U-238 4 U-238 ND or
<background

Cs-137 7.263 Cs-137 7,180 Cs-137

Sr-90 183 Sr-90 59

11-3 875 14-3 N) or
<background

U total 12,193 U total NI) or
<background

chromium 5 chromium chromium 24 Hex Cr

nitrate 163,958 nitrates nitrate 500 nitrates

ammonia 5 ammonia ammonia as N 77

PCBs NR PCBs ND

TBP 0 TBP

other SVOCs NR SVOCs (including other SVOCs (bis(2- NJ) to 1.8 PA Hs
benzo a)anthracene, ethvlhexyl)phthalate.
benzo(a)pyrene, and dibutyl-benziphlthalate,
benzo(ghi)perylene) chloromethane,

diethylpltthalate, and di-n-

butvlphthalate)



Table ATT-2. Summarv of Data Indicating Primary Constituents for Field Screening. (14 Panes)

2,199
4 4 4 r 1 1

VOCs ( including acetone,
benzene. butanol, MEK,
MIBK, TCA, trichloroethane.
and tetrachloroethylene)

VOCs ( including acetone,
2-butanone,
chloromethane, methylene
chloride, toluene. xylenes,
and 1,1.2-trichlorethane)

ND to <1

4- I 4- J 4 1 + ± 4
Am-241

VOCs

Amn-241

Pu-240 5 Pu-239/240 <1 Pu-239/240

Pu-239 19

U-238 2,788 U-238 ND or
<background

Cs-137 402 Cs-137 721 Cs 137

Sr-90 134 Sr-90 12,100

H-3 99 11-3 ND or
<background

U total 20,132 U total NI) or
<background

chromium 1,409 chromium chromium ND or
<background

Hg 279 Hg hg <1 Hg

nitrate 293,537 nitrates nitrate 330 nitrates

ammonia 75 ammonia ammonia ND or
<background

PCBs NR Aroclor-1260 9 PCBS

NPII 37,548 NPH HC,
(kerosene)

TBP 0 TBP ND

other SVOCs NR SVOCs ND to 2 PAIls
(henzo(a)anthracene,
benzo(a)pyrene.
benzo(ghi)perylene,
benzo(b)fluoranthene.
benzo(k)perylene; others)

4,676
1 __ ___ 1 _ ___ _ j ___ ___ L _ ___ _ £ ___ __,

carbon tet

other VOCs

200 F
B Plant

NR

200-E-112 216-B-2-2 Am-241 12

carbon et

I



Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages)

other VUCs NR VOCs (including acetone,
benzene, MEK. MIRK. and

VOCs (acetone methylene
chloride)

2 1Ii.E20 Fn r ,
0

Pu-240 II

Pu-239 31

U-238 656

Cs-137 3

Sr-90

11-3 <I

U total <1

chromium 6,045

nitrate 208,226 nitrates

ammonia <1 ammonia

PCB NR

TBP 0 TBP

other SVOCs NR SVOCs (including
benzo(a)anthracene,
benzo(a)pyreoe. and
benzo(ghitperylene)

carbon tet
other VOCs NR VOCs (including butanol,

MEK, MIBK, TCA,
trichloroethane, and
tetrachloroethylene)

no data

...... __ __ _ f I___ _ I _ _ _ _ _ _ _ _ _ 4 _ _ _ _ _ _ I. I__ _ _ _ _ _ _ _

PUREX
200'-E-l i.3 216-A-30 Amf-24

NI) to <1 VOCs

0

no data

Pu-239/240

Cs- 137

IHex Cr

nitnates

PAIls

VOCs



Table AT7-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 P

Pu-240 6

Pu-239 17

U-238 172

Cs-137 <I

Sr-90 <1

H-3 0

U total 0

chromium 212 chromium

nitrate 4.953 nitrates

ammonia 0 amnmonia

PCBS NR

TBP 0

carbon tet 0

other VOCs NR VOCs ( including acetone,
benzene. butanol. MAK.
MIBK, mnethylene chloride,
toluene, and trichloroethane)

2MK W/
T Plant

20(-W-79

Pu-239/240

Cs-137

flex Cr

nitrates

VOCs

I



Table AT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages)

2(0-E-187 I 216-A-293 no data

_________________ 1 4. .4 J .4 .4

Am-241 145 Am-241200 1E/
PUREX

Am-241

Pu-240

Pu-239

U-238

Cs-137

Sr-90

H-3

U total

chromium

Cr .

Hg

nitrate

ammonia

PCBs

other SVOCs

carbon let

other VOCs V(0)Cs
(tetrach loroethylene;
others)

trichloroethylene
<I; others

VOCS

Pu-239/240 667 Pu -2391240

U-238 ND or
<background

Cs-1 37 98 Cs-137

Sr-90 <1

1-3 7

U total ND or
<backgound

chromium 37 Hex Cr

Cr *6 9

Hg 5 Hg

nitrates nitrate as N 210 nitrates

ammonia ammonia 34

Aroclor-I 254 9 PCBs

TRP TBP <1

SVOCs (including SVOCs ND to <1 PAIIs
benio(a)anthracele, (benzo(a )anthracene,
benzoapyrene. and hent(a pyree.
benzo(ghi)perylene) benzo(b)fluoranthene;

others)

carbon let NID

Vt)Cs ( including butanol,
MEK, MIIBK, TCA.
trichloroethane. and
tetrachloroethylene)

0



Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages)
Primary Inventory Prhnary Chemical Constituents in Waste Prirnary Constituents Detected in Samples TaetArinecitd u Assoiated Constituents Sent to Waste Stream (Based an Point-of-Origin Proess Collected at Liquid Waste Disposal Site Constituents

Acit (P) Numbe -it Site (SI ) Operations) (Remedial Investigation or Other Data)' for Field
Constituent kg or Ci Verifed 1 Suspected' Constituent mg/kg or p~i/g Screeningd

W16 V lfv r 1 0
tA III2-4

Pu-240 0

Pu 239 <I

U-238 <I U-238' ND or
<background

Cs-137 <I Cs-137 4 Cs-137
Sr-90 <I Sr-90 30
H-3 130

U total 178 U total ND or
<background

chromium 14 chromium chromium 22 Hex Cr
nitrate 3,137 nitrates nitrate as N 188 nitrates
ammonia ) ammonia ammonia ND
PCBs NR Aroclor-1254 <1 PCs
NPH 387 NPII NPH ND

(kerosene)

TP 0 TBP ND

carbon tet 0 carbon tet ND
other VOCs NR VOCs (including acetone,

benzene, MEK, MIBK, and
tchloroethane)

_______ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ olee others'__ _ _ _ _ __t _ __ _ _ _ __ .__ _ _ _ _ _ _

VOCS (acetone, benzene,
methylene chloride,

NDto <1 VOCt'

B Plant
6-Ik -j63- - < I A m-2 U <| A 24 i



Table ATT-2. Summary of Data Indicatine Primary Constituents for Field Scre

At-241 53 Am-241 <I Arn-2413 200 W/
S Plant

other VOCs NR VOCs (including henrene and
trichloroethane)

VoCs (acetone. methylene
chloride; others)

ND to <1

_________ _________ L _________ __________ I ________ I ________ ± ___________________ __________________ _____________ _______-

Pu-240 5 Pu-2391240 3 Pu-239/240

Pu-239 15

U-238 512 U-238 ND or
<background

Cs-137 35 Cs-137 9 Cs-137

Sr9 <1 Sr-90 <1

11-3 3

U total U total ND or
<background

chromium 2,981 chrontates chromium 815 flex Cr

Cr 6  NR Cr 14

Hg 120 Hg fig 4 Hg

nitrate 45.361 nitrates Nitrate as N 1 82 nitrates

ammronia <1 annonia ammonia NJ) or
<background

PC1s NR Aroclor- 1254 4 [CBs

TBP 0 TBP TBP ND

other SVOCs NR SVOCs (acenaphthene. ND to <1 PAlls
anthracene,
henzo(a)anthracene,
benzo(a)pyrene,
benzotb)fluoranthene;
henzo(ghi)perylene.
benzok fluoranthene.
chrysene. fluorene,
di benziahlanthracene.
phenanthrene; others)

carbon tet 0 carbon tet ND

20(0-W- 157 216-S-10



Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages)
Primary Inventory Prittary Ch emical Constituents in Waste Primary Constiluents De tected in Samples TargetAred Pipeline Associated Constituents Set to Waste Strem (Based on Point-of-Origin Process Collected it Liquid Waste Disposal Site Constituents

Din Associated Number Waste Site site (SIMS Mw)' Operatof (Remedia Investigation or Other DataY) for Field
Facility (PL) Numher Sr e

Constituent kg or Cl Verifie* Suspetted' Constituent mg/kg or pCi/g i

4 200 W/ 200-W-173 216-T-33 Am-241 <I Am-241 2 Am-241
T Plant Pu-240 <1 Pu-239/240 63 Pu-239/240

Pu-239 2

U-238 60 U-238 NID or
<background

Cs-137 <1 Cs-137 33 Cs-137

Sr-90 <t Sr-90 49

H-3 <1 H4-3 < I

U total < I t total NJ) or
<background

chromium 22 chromium chrioniuin 34 flex Cr

nitrate 1,267 nitrate nitrate 254 nitrates

ammonia <1 ammonia ammonia ND or
<background

PCBs NR Aroclor-1254, -1264) 9.4 PCBs

0/G NR 0/G 842 liC

TBP 0 T1P NID

carbon tet carbon tet NI)

other VOCs NR VOCs (including acetone. V(JCs (acetone) <I VOCs
benzene. MEK, MIRK, and
trichloroethane)

4 200 F 200-E-194 216-A-32 Am-241 <I no data no data Am-241
PUREX Pu-240 <1 Pu-239/240

Pu-239 <1

U-238 <1

Cs-137 <1 C;-137

Sr-90 <1

11-3 <1

U total <1

chromium <1 ilex Cr

nitrate I nitrate nitrates

ammonia <1 ammonia

PCBs NR



Table AT1-2. Summary of Data Indic Primary Constituents for Field Screenin2. (14 P,

0 TBP

other SVf)Cs NR SVOC's (including
benr70(aa latthracene,
beno4a1tpyrene. and
_enoghier_ene_

carbon tet 0

other VOCs NR VOCs (including hutanol,
MEK. M IBK. phenol. TCA.
letrach loroethene and
trichloroethane). tcI I4-e 4 e-

Am-241 5

Pu-240

Pu-239 5

U 238 195

Cs-137 60

Sr-90 6

11-3 0

U total 49

chroiniun 0

nitrate 320,299 nitrate

ammonia 66,324 armimonia
PCBs NR

TBP 0 T3P

other SVOCs NR SVOCs (including
benzo(a)anthracene,
benzo(a)pyrene, and
hen _o(ghi)perylene)

carbon tet 0

other VOCs NR VOCs (including butanol,
MEK, MIBK. phenol, TCA,
tetrachloroethene and
trichloroelhane)

20(1-E-194
(cont)

216-A-32
(conl)

ITBP4

(cont)

4

200 11
PURE 'X
(cont)

2(K) LI
PUREX

216-A 21

screenmg

PA Hs

VOCs

no data no data Am-241

Pu-239/24o

Cs-137

nitrates

PAlis

VOCs

I~~



Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages)
Priniary Inventory Prtary Chetical Constituents in Waste Primary Constituents Dtected in Sampl TargetAreW/ Pipefine Associated Constituents Sent to waste Stream (Based on Point-6f-Otigin Process Collected at LUqid Waste ,,palies ConstituentsBin Assoisted NttbEr Wastsie Si Site (SIMS Data)' Operations (Remedial investtiont or other ataY for Field

___ _ NConstituent kg or Ci Verified' suspeted' Constituent mg/kg or pCi/g Screening
5 2MX W/ 200-W-175 216-T-26 Am-241 I no data no data Am-241 227 Am-241

T Plant Pu-240 3 Pu-239/240 6,320 Pu-239/240

Pu-239 37

U-238 < U-238 21

Cs-137 481 Cs-137 47,900 Cs-137

Sr-9 454 Sr-90 49,10(M

H-3 3 11-3 2,650

U total 633 U total 61

chromium 1.157 chromium 94 Hex Cr

Cr ' NR Cr 6  4

nitrate 375,263 nitrate as N 693 nitrates

ammonia <I amionia 95

fluoride 48,187 fluoride 168

PCBs NR

TBP 0 TBP 91

carbon let 0 carbon tet NID

other VOCs NR VOCs (acetone, xylenes; ND to <1 VOCs
others)

5 200 E/ 200-E-1 14 216-B-46' Ain-24I I I no data no data Am-241'
B Plant Pu-240 <I Pu-239/240 2279 Pu-239/240

Pu-239 5

U-238 <t U-238 6.94

Cs-137 235 Cs-137 364.00(Y Cs-137

Sr-90 897 Sr-90 353,XK$

H-3 42 H-3 531

U total 208 U total 449

chromium 1,152 chromium 3i Hex Cr

nitrate 1,330,702 nitrate and N/N as N 5,470' nitrates

ammonia <1



Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages)

216-B-46
(cont)

PCBs NR

TBP 0

carbon tet 0
Other VOCs NR

TBP 19- PAlls

I I

Aroclor is an expired trademark.

216-B-9 Am-241 <I

Pu-240 <1

Pu-239 8

U-238 12

Cs-137 12

Sr-90 I I

H-3 <I

U total 0

chromium 641 chromium

nitrate 170.505 nitrates

ammonia 0 ammonia

PCBs NR

TBP 0

carbon tet 0

Other VOCs NR VOCs (including acetone.
bcnzenc. M EK, MIBK. and
trichlorothane)

'RPP-26744. Soil Inventory Model Rev. I
NSources summarized in Table ATT-3.
'Except as specifically footnoted, references for these columns are as follows:

- for 216-Z- I A, IX)/R L-2006-5 1. Dralt A, Remedial Investigation Report for the Plutonium/Organic-Rich Process CondensatelProcess W4aste Group Operable Unit: Includes the 200-PW- 1.
200-I'WV-, and 200-PW-6 Operable Units.

- for 216-A-tO and 216-8-12. )OFJRL-2004-25, Remedial Investigation Report ftr the 200-PIW-2 Uranium-Rich Process Waste Group and the 200-PW-4 General Process Condensate Group
Operable Units.

- for 2 16-A-25 and 216-B-2-2. DOEJRL-2000-35, 200-CW-I Operable Unit Remedial Investigation Report.
- for 2i6-A-2_9_Z-B-Land 216-S- DO E/RL-2004-17, Draft A, Remedial Investigation Report for the 2X)-CS-1 Chemical Sewer Group Operable Unit.
- for 216-T-33, 216-A-2Land 2i6-A-32, DOEIRL-2005-62, Draft A., Remedial Investigation Report for the 200-MW-1 Miscellaneous Waste Group Operable Unit.
- for 216-T-26, DOFR L-2002-42, Draft A, Remedial Investigation Report frr the 200-TW-I and 200-T W-2 Operable Units,

dSee "Description of criteria used for presentation of data shown in Table ATT-2" below for explanation of selection process.

5 200 FJ
B Plant
(cont)

200-E-1 14
(cont)

5 200 Flu
B Plant

200-E-195 no data no data Am-241

Pu-239/210

Cs- 137

Hex Cr

nitrates

VOCs



Table ATT-2. Summary of Data Indicatir Primarv Constituents for Field Screenin2. (14 P

Verified chemicals are directly referenced in a techntcal manual, process itow diagram, or otner tacinty oocument.
'Suspected chemicals are referenced in a generic document (documents are listed in Table A'TT-3).
'Sample results reported are for 216-B-46 (DOE/RL-200242, above). Because of its complex operational history, the 200-E- 14-PL Pipeline has been associated with many liquid-waste disposal sites.

The 216-B-46 Crib was selected for review of waste-site information associated with this pipeline.
hTe sample analysis did not include this constituent, but because it was reported in the site inventory, it is selected for field screening.

Description of criteria used for presentation of data shown in Table ATT-2:

1. Table includes information for pipelines to be sampled, including alternate pipelines.
2. The constituents shown are a subset of those constituents reported in the Soil Inventory Model (SIM) (RPP-26744), process operational records, and disposal site analytical results. Constituents

were selected as follows:
a. Radionuclides, total uranium, nitrate, chromium, and ammonia because of their contatnination potential and their generally high SIM inventory levels.
b. Tritium (H-3) because of its groundwater contamination potential.
c. PCBs. carbon tetrachloride. and TBP because of their contamtnation potential. Because carbon tetrachloride and TBP were the only EPA Method 8260/8270 constituents (SW-846, Test

/etrhods for Evaluating Solid Waste: Physical/Chemical Methods, Third L/fition; Final Update Ill-B, as amended ) reported in SIM, they are listed apart front the other SVOCs and VOCs,
d. Other SVOC or VOC not included in SIM, if process operations information reported them to be present and they are listed in Table A-7 (identified for analysis using EPA Method 8260 for

VOCs, or EPA Method 8270 for SVOCs).
e. Fluorine, Pu-24 1. NPH, and mercury (Hg) for individual waste site(s) when their inventory value was high.
f. Other constituents reported with a relatively high maximum concentration in a remedial investigation report ie., Pu-238 and 0/G for 216-A-10 and hexavalent chromium for 216-A -29)

3. For "Primary Chemical Constituents" information:
a. Does do not include infornation for radionuclides
b. "Primary Chemical Constituents" list was compared to the chemicals in the "Primary Inventory" columtsn. For non-SVOCs/VOCs, those constituents that matched were included as either

'verified' or 'suspected,' where
i. "Verified" chemicals are directly referenced in a technical manual, process flow diagram, or other facility document
ii. "Suspected" chemicals air referenced in a generic document

c_ Those EPA Method 9270/8260 SVOCs/VOCs constituents that were identified as 'suspected' are listed in parentheses.
4. "Primary [Samplej Constituents" data:

a, Primary [Sample] Constituents list was compared to the chemicals in the "Primary Inventory" column. For non-SVOCs/VOCs, those constituents that natched were included,

b. Those constituents reported using EPA Method 8270(SVOCs)/8260(VOCs) are listed in parentheses.
5. "T'arget Constituents for Field Screening" selection was based on the presence or absence of a constituent, as noted in the three data sources, and on field-screening capabilities. For those

constituents for which field-screening capabilities are available (Am-24), Pu-239/240. Cs-137, hexavalent chromium. mercury, nitrate, PCB. SVOC IPAH-I VOC. and HC). the constituent was
selected as a target if it was detected at a concentration above background in the sampling analytical data. If no sampling data were available, the constituent was selected if it was reported as

being present in the waste stream in SIM or it was identified in point-of-origin process operations documentation,

List of Constituents: Other Abbreviations:
DCA = I I - or 12 -dichloroethane. NPH = normal paraffin hydrocarbon PCB = polychlorinated biphenyl, NR = no data reported for this constituent.

HC = total petroleum hydrocarbons, (kerosene). SVOC = semivolatile organic compound. PFP = Plutonium Finishing Plant.
MEK = methyl ethyl ketone. PAI = polyaromatic hydrocarbon(specific TBP = tributyl phosphate. PUREX = Plutonium-Uranium Extraction Plant
MIBK = methyl iso butyl ketone, SVOCs). TCA = 1.,1-trichloroethane. SIMS = Soil inventory model (see footnote
N/N = nitrate/nitrite, 0/G = oil & grease. VOC = volatile organic compound. "a" above).

2
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Table ATT-3. List of References Used in Point of Origin Process Operations Information for Chemical Constituents. (3 Pages)

Facility/
Area Referenced Documents

B Plant ARIH -564, 1968, B Plant Recovery of Cesium from Current Acid Wastes by Phosphotungstate Precipitation, Atlantic Richfield Hanford
Company.

BHI-00179, 1995, B Plant Aggregate Area Management Study Technical Baseline Repon, Bechtel Hanford. Inc.
BNWL-B- 102, 1971, Engineering Scale Development of a Processfor Strontium Fluoride Production, Battelle Northwest Laboratories.
BNWL-B- 142, 1971, Cesium Chloride Flowsheet Development Studiesfor the Waste Packaging Program, Battelle Northwest Laboratories.
HW- 10475, Hanford Engineer Works Technical Manual (TIB Plants), DuPont

HW-23043. 195 1, Flow Sheets & Flow Diagrams of Precipitation Separations Process, General Electric
H W-69011, 1961, Project Number CGC-897 Title I Design Fission Product Storage in B Plant, General Electric
ISO-986, 1967. B-Plant Phase Il Hflowsheets, ISOCHEM

C Plant IIW-22956-PT 2, 1952, Hot Semiworks Manual Part II REDOX Operating Procedure Lfor the REDOX Separation Process!, General Electric
HW-27886, 1953, Design Scope Conversion of Hot Semiworks to PUREX Process, General Electric

HW-44776, 1956, Semi Works Operation of the RECUPLEX Facility, 2 vols., General Electric
HW-7 1089, 196 1, Process Engineering for Additional Storage, Loadout and Waste Facilities Hot Semiworks, General Electric
IIW-72666, 1963, Hot Semiworks Strontiun-90 Recovery Program, General Electric

WfHC-SD-EN-ES-0 19. 1992, Semiworks Aggregate Area Management Study Technical Baseline Report, Westinghouse Hanford Company
Z Plant DOE/RL-91-58, 1992, Z Plant Source Aggregate Area Management StudY Report, DOE-RL

HNF-EP-0924, 1997, History & Stabilization of the Plutonium Finishing Plant (PFP) Complex Hanford Site, Fluor Daniel
HFNF-SD-CP-OCD-044, 1997, Basis Document for PFP Plutonium Nitrate lon Exchange Process in Room 228A, Babcock & Wilcox
Hanford Co.

HW-22604, 1951, RECUPLEX Process Chemical Flowsheets RECUPLEX HW #1 and HW #2, General Electric
HW-23344, 1952, The RECUPLEX Process, General Electric

HW-23633, 1952, Flow Sheet - Preliminary RM Task I on PU IV/ Oxalate, General Electric

HW-33964, 1954, RECUPLEX Preliminary Flowsheets, General Electric

HW-35030, 1955, RECUPLEX Operating Manual, General Electric

IIW-40617, 1955, Flowsheetfir RECUPLEX Operation, General Electric

IIW-47655, 1957, RMC Line Flowsheet - Tasks I, 11, and 111, General Electric

HW-57288, 1958, Plutonium Recovery from Contaminated Materials [ PROJECT CGC-8131 Process Design. General Electric

00



Table ATT-3. List of References Used in Point of Origin Process Operations Information for Chemical Constituents. (3 Pages)

Facility/ Referenced Documents
Area

HW-6485 1, 1960, Solvent Extraction Flowsheet for New Plutonium Reclamation Facility, General Electric

HW-65727, 1960, Removal of Plutonium from 234-5 Sumnp Wastes and from RECUPLEX Extraction Wastes. General Electric

HW-66916. 1960, Design Scope of the Z Plant Plutonium Reclamation Facility Project CAC-880, General Electric

HW-67010, 1960, Design Scope of the Waste Treatment Facility, Z Plant Project CGC-912, General Electric

HW-75675, 1962, Flowsheet and Bases for Equipment Specifications New Leach Hood, General Electric

A Plant ARH-2127, 1977, PUREX Process Operation and Performance 1970 THORIA Campaign, Atlantic Richfield Hanford Company

BHI-00178, 1995, PUREX Plant Aggregate Area Management Study Technical Baseline Report, Bechtel Hanford, Inc.

H-2-65013, 1976, Figure 12 PUREX Flowsheet Neptunium Purification, Atlantic Richfield Hanford Company

H-2-65483, 1983, Process Flow Diagram, Vitro Engineering Corporation

H-2-75643, 1983, Process Flow Diagram, [PUREX Oxide Conversion Facility] Kaiser Hanford Company

H-2-98743, 1991, Process Flow Diagram, [Neptunium Oxide Glove Boxj ICF Kaiser Hanford Company

HW-31000, 1955, PUREX Technical Manual, General Electric

RL-SEP-267 PTI, 1965, Engineering Study Thorium Processing - PUREX Part 11- Flowsheet, General Electric

SK-2-23947, 1995, Figure I PUREX Flowsheet 6 Percent Plutonium 240 1" Decontamination & Partition Cycle & 2nd Uranium Cycle,
Westinghouse Hanford Company

SK-2-23948, 1995, Figure 2 PUREX Flowsheet 6 Percent Plutonium 240 1" Decontamination & Partition Cycle & 2nd Uranium Cycle,
Westinghouse Hanford Company

SK-2-23949, 1995, Figure 3 PUREX Flowsheet 6 Percent Plutonium 240 Backcycle Waste Concentration & 2"" Neptunium Cycle Phase 1,
Westinghouse Hanford Company

SK-2-23950, 1995, Figure 4 PUREX Flowsheet 6 Percent Plutonium 240 Waste Concentration & Acid Recovery. Westinghouse Hanford
Company

SK-2-23951, 2002, Figure 5 P(UREX Flowsheet Solvent Treatment, Rockwell Hanford Corporation

SK-2-52421, 1970, Thorium Process Flow Sketch 1970 Campaign, Atlantic Richfield Hanford Company

SK-2-56348, 1995. Figure 3A PUREX Flowsheet 6 Percent Plutonium 240 Backcycle Waste Concentration & 2"1 Neptunium Cycles Phases 11 &
1M, Westinghouse Hanford Company

S Plant BHI-01 142, 1998, REDOX Facility Safety Analysis Report, Bechtel Hanford, Inc.

DOE/RL-91-60, 1993, S Plant Aggregate Area Management Study Report, Westinghouse Hanford Company, DOE-RL

HW- 10733, 1948, REDOX Process Waste Streams Approximate Quantities & Compositions. General Electric

HW- 18700, 195 1, REDOX Technical Manual, General Electric



Table ATT-3. List of References Used in Point of Origin Process Operations hiformation for Chemical Constituents. (3 Pages)

Aaiy Referenced DocumentsArea
HW-34163, 1954, REDOX E Cell Oxonization, General Electric

HW-68730, 1961, REDOX Plutonium Ozonator Information Manual, General Electric

ISO-335, 1966, REDOX Chemical Flowsheet 11W Number 9, Isochen

Generic DOFRL-96-82, 1996, Hanford Facility Dangerous Waste Closure Plan for 241Z Treatment & Storage Tanks, U.S. Department of Energy,
Reference Richland Operations Office

DOEIRL-99-36 Rev. 1, 1999, Phase I RCRA Facility Investigation Corrective Measures Study vWork Plan for SST Waste Alanagement Areas

HNF-8735, 2001, 241Z36I Tank Characterization Report, Fluor Hanford

LA-UR-96-3860, 1997. Hanford Tank Chemical & Radionuclide inventories of IIDIV Model Rev 4, Lockheed Martin Hanford Corporation,
Los Alamos National Laboratory

RHO-ST-44, 1982. 216Z12 Transuranic Crib Characterization, Rock well Hanford Operations

RPP-7455, Rev. 0, 2001, Data Quality objectives Report for Waste Management Areas T & TX-TV, CH2M HILL Hanford Group, Inc.

WHC-EP-0172. Rev. 1, 1988, Inventory f Chemicals Used at Hanford Production Plants & Support Operations 1944-1980, CH2M HILL
Hanford Group, Inc.

WHC-MR-0517, Rev. 0, 1996, Listed Waste History at Hanford Facility TSD Units, Westinghouse Hanford Company

WHC-SD-EN-T 1-248, 1994, 1994 Conceptual Model of Carbon Tetrachloride in the 200W Area at H anfrrd Site, Westinghouse I anlord
Company

C)

I



DOE/RL-2002-14 REV 1

I

APPENDIX B

PHASE 1 SAMPLING AND ANALYSIS PLAN FOR 200-IS-1 OPERABLE UNIT TANK
FARM PIPELINES (PUBLISHED SEPARATELY AS RPP-PLAN-31715 BY

CH2M HILL HANFORD GROUP, INC.)

B-i

2
3
4

5

6



DOE/RL-2002-14 REV I

I

This page intentionally left blank.

B-ii



RPP-PLAN-31715, Rev. I

PHASE I SAMPLING AND ANALYSIS PLAN FOR
200-IS-1 OPERABLE UNIT TANK FARM
PIPELINES

D. M. Nguyen
CH2M HILL Hanford Group, Inc.
Richiand, WA 99352
U.S. Department of Energy Contract DE-AC27-99RL14047

EDT/ECN: N/A
Cost Center: 7G410
B&R Code: N/A

UC: N/A
Charge Code: 502927
Total Pages: 55

Key Words: 200-IS-1, phase 1, operable unit, sampling and analysis, sampling, analysis, tank farm,
pipeline, soil

Abstract: Requirements for sampling and analysis of a number of tank farm pipelines and surrounding
soil within the 200-IS-1 operable unit are specified. Data obtained based upon this sampling and analysis
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1.0 SAMPLING AND ANALYSIS OBJECTIVES

The primary objective for sampling and analysis of the pipelines and contaminated soil in the
200-IS-I Tanks/Lines/Pits/Waste Group Operable Unit (OU) is to provide characterization data
for remedial investigation/feasibility study and remediation decision-making.

Sampling and analysis requirements were defined using a data quality objective (DQO) process.
The Washington State Department of Ecology (Ecology), the U.S. Department of Energy (DOE)
and its contractors participated in the DQO process. Results of the DQO process are documented
in the Data Quality Objectives Summary Report for the 200-IS-1 Operable Unit Pipelines and
Appurtenances (D&D-30262).

This sampling and analysis plan (SAP) summarizes the DQO requirements and provides
additional direction and clarification for field screening, sampling, laboratory analysis, and data
reporting for meeting the requirements. Specifically, the SAP covers the DQO requirements for
chemical and radiological characterization. Operational sampling and analysis requirements will
be documented in pipeline and associated soil sampling and analysis plans (PSAPs). A PSAP
will be prepared for an individual pipeline (or a group of pipelines) and associated areas of
contaminated soil in accordance with approved CH2M HILL Hanford Group, Inc.
(CH2M HILL) procedures. The PSAPs will meet requirements in this SAP.

2.0 BACKGROUND

The 200-IS-I OU consists of Resource Conservation and Recovery Act (RCRA) (EPA 1976)
past-practice waste sites and treatment, storage, and disposal units. The OU designation and
waste site assignments are defined in DOE/RL-96-8 1, Waste Site Groupingfor 200 Areas Soil
Investigations, and DOEIiRL-98-28, 200 Areas Remediation Investigation/Feasibility Study
Implementation Plan - Environmental Restoration Program. The OU includes an extensive
network of pipelines, diversion boxes, catch tanks, valve pits, related infrastructures, and
associated unplanned releases. The systems were used to transport waste or process materials
from separation facilities to the single-shell and double-shell tanks and to control or divert flow
to disposal waste sites that received liquid waste streams. The process-waste pipeline systems
are located primarily within the industrial 200 Areas of the Hanford's Central Plateau.

3.0 SCOPE

The scope of this SAP is limited to the 200-IS-I OU pipelines and contaminated soil. Sampling
and analysis of other equipment in the OU will be addressed at a later date. Also, this SAP is
applicable only to the approximately 300 individual pipelines that are being managed by CH2M
HILL for the U. S. Department of Energy. These pipelines are located outside tank farms (e.g.,
facility to diversion box, tank farm to tank farm, etc.). They do not include those located within
tank farm fences. Identification of pipelines has been performed by examining drawings and
other documentations. Pertinent information for these pipelines are entered into the Waste
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Information Data System (WIDS) (Fluor 2007). Additional pipelines may be identified by future
field walk-downs or excavations. A separate SAP is used to address characterization needs for
facility process pipelines within the 200-IS-1 OU that are managed by Fluor Hanford, Inc.

In accordance with the DQO (D&D-30262), characterization of the pipelines will be performed
in two phases. In Phase 1, data will be collected for piping and soil where existing knowledge
indicates contamination is likely present. The goal of Phase 1 sampling is to determine whether
or not contamination is above preliminary cleanup levels. In addition, data will be collected in
Phase 2 to support remediation decision making including a no-action decision. It is expected
that Phase 2 would require a much larger data set. This SAP only addresses Phase 1 sampling.
Additional Phase 1 sampling may be required after reviewing the results for the sampling
outlined in this SAP prior to moving to Phase 2.

7
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4.0 SAMPLING REQUIREMENTS

4.1 SAMPLING AND ANALYSIS APPROACH

The approximately 300 tank farm pipelines comprise of over 400,000 ft of pipes. Levels of
contamination are expected to be different among individual pipelines and could vary
significantly within a pipeline. Therefore, direct characterization of the 400,000 ft of piping is
not practical. A sampling approach has been developed to take maximum advantage of existing
knowledge and waste sample data to optimize pipeline sampling.

The pipelines were used to transfer waste or process materials from facilities such as the
Plutonium-Uranium Extraction Plant (PUREX), Reduction-Oxidation Plant (REDOX), B Plant,
T Plant, U Plant, tank farm evaporators (242-B, 242-T, 241 -S, and 242-A), processing vaults
(244-AR, 244-BXR, 244-CR, etc.) and Hot Semiworks. Wastes generating from many of these
facilities are well known based on knowledge of facility operations. The wastes were transferred
for storage primarily in the Hanford tank farms. Wastes stored in the tank farms are relatively
well characterized by extensive sampling and thorough review of waste generating and transfer
history. However, little or no sampling has been performed on the residual waste that may be
present in the transfer lines. Also, a review of existing documentation to develop process
knowledge for the pipelines is still ongoing. Presently, little is known about past duties (i.e.,
what wastes was transferred through which pipelines) of many pipelines.

Therefore, characterization of contamination in the pipelines will be needed to support RIIFS and
remediation decision-making. As discussed previously, the primary objective of Phase 1
sampling is to determine whether or not contamination in a pipeline and in surrounding soil is
above preliminary cleanup level. Secondary objectives include:

" Evaluate and demonstrate sampling and field measurement methods and technologies.

" Evaluate process history associated with these pipelines.
" Refine current conceptualization of waste associated with the pipelines, associated

encasements, and soils.
" Collect data that may be used to develop sampling approach for Phase 2.

To achieve the above objectives, it is desirable that pipelines selected for Phase I sampling have
the following attributes:

1. The pipelines experienced failures such as leaking or plugging. Contamination in the pipe or
surrounding soil likely exceeds preliminary cleanup levels.

2. The selected pipelines represent both direct-bury pipelines and encased pipelines. These
conditions present different challenges for sampling. Selection of these pipelines will allow
demonstration of sampling methods for different conditions.

3. The pipelines were constructed from pipes made of different material (e.g., a stainless steel
pipe welded to a carbon steel pipe). The mismatch of construction increases the likelihood

8
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that a leak may have occurred and, therefore, the pipe and surrounding soil may have
elevated levels of contamination.

4. The pipelines were used to transfer waste known to have high level of contamination. This
increases the likelihood that contamination in the pipe exceeds cleanup levels.

5. The pipelines represent a group of lines used to transfer the same waste. Because
composition of the waste transferred through a group of lines generally can be developed
based on process knowledge and existing tank sample data, sample data obtained for one or
two pipelines in a group will provide information regarding contamination in the other
pipelines. This information may be used to guide additional Phase I sampling or to optimize
Phase 2 sampling.

Each pipeline selected for Phase I will be sampled at a minimum of three locations. Both pipe
and surrounding soil will be sampled at the selected locations. Contamination measurements at
three different locations in a pipeline will provide information on the distribution of
contamination along the length of a pipeline.

In addition to the pipelines having the attributes discussed above, the lines will be sampled at
locations where contamination is most likely to accumulate. Examples of these types of location
are listed below:

1. Low point in the line,
2. At the end of a long run with low slope,
3. Point where a leak occurred,
4. A transition point (e.g., bend, elbow, etc.), and
5. Point where there is a mismatch of pipe-construction materials.

Also, many of the pipelines can be accessed for sampling only by significant excavation;
therefore, it is desirable that multiple pipelines be accessible at an excavation location. Each
sample location will have one or more of the attributes.

Two pipelines that satisfy the above desired attributes are selected for Phase 1 sampling:
V108/812 and V108/8653/8618. Pipeline V108/812 is a 3-inch diameter, carbon steel, direct
buried transfer line. Pipeline V108/8653/8618 is a 3-inch diameter, stainless steel, encased line.
The lines are 1420 and 6840 ft long, respectively. V108/812 was used to transfer primarily
PUREX supernatant or PUREX sludge supernatant from the 244-AR Vault to the 241-C-151
diversion box. V108/8653/8618 was used to transfer PUREX acid sludge from the 244-CR
Vault to the 221-B Plant. A leak was known to occur in 1971, likely near where the lines are
welded together. Additional details on the pipelines can be found in the Waste Information Data
System (WIDS), Site Codes 200-E-153-PL and 200-E-1 1 -PL, respectively.

Sample locations for these two pipelines are shown in Figure 4-1. Note that samples to be taken
at location 1 will be used for both pipelines. The desired attributes associated with each sample
location are shown in Table 4-1. The selected sample locations may not be accessible because of
unexpected radiation level or equipment configuration encountered in the field. In that event,
alternate sample locations will be selected after a discussion with Ecology personnel. Changes
to the sample locations will be documented in the appropriate PSAP.

9
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Table 4-1. Pipeline and Sample Location Attributes
Pipelne - Attributes
Sample

an Known Low End One of a At a Direct Encased Construction Access Carried Waste
Leak Point of Number Transition Buried Line Material to Known to

in Long of Point in Line Mismatch Multiple Have High
Line Run Pipelines Pipeline Lines at Level of

with Used to (e.g., One Contamination
Low Transfer Bend, Sample
Slope the Same Elbow) Location

Waste'
V108/812 and X X X X X X X x x x
V108/8653/8618
Sample
Location 1
V108/812 X X X X
Sample
Location 2
V108/812 X X X X x
Sample
Location 3
V108/8653/8618 x X X X X
Sample
Location 2
V108/8653/8618 X1 X X X
Sample
Location 3
V108/812 was used to transfer PUREX supernatant. Other pipelines that carried the same waste include V109, V130, 8902, and

4012. V108/8653/8618 was used to transfer PUREX acid sludge. Other pipelines that carried the same waste include V228 and
8901/8649/244.
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Sampling at each location will be based on a conceptualization of residual waste in the pipelines.
The conceptualizations of residual waste for intact and failed, direct-buried pipelines, encased
pipelines, and encasements are shown in Figures 4-2. In general, contamination in the residual
waste is likely a result of solids settled out on the bottom of the pipelines and insoluble
constituents deposited on the pipe wall during operation. Contaminants in the residual waste are
most likely insoluble metal cations (such as silver, bismuth, aluminum, iron, manganese,
chromium, mercury, lead, silicon, and zirconium), insoluble radionuclides (such as strontium-90,
uranium isotopes, actinides, and cobalt-60), soluble salts (such as sodium and potassium), and
soluble radionuclides (such as cesium-137, iodine-129, and technetium-99). In cases where
pipelines failed due to plugging, contaminants include both soluble and insoluble constituents of
the waste that was transferred when plugging occurred.

Soil at each sample location will be characterized. Soil sampling is expected to be simpler than
pipeline sampling. Therefore, soil will be collected by grab sampling at multiple depths and sent
to a laboratory for analyses (see Section 5.0 for analytical requirements). One or more of the soil
sampling methods described in Section 4.2.2 may be used. The number of grab samples and the
location and depth of each grab will be based on field screening (e.g., surface radiation survey,
ground penetration radar, etc.) and depth of the pipeline. Location and depth of soil grab
samples will be specified in the appropriate PSAP.

Pipeline sampling poses significant difficulties and exposure to the workers. Therefore, the
approach for pipeline sampling and analysis is somewhat different from soil sampling. At the
first sample location for each pipeline, a section of pipe will be removed and sent to the
laboratory for analysis of residue. Total length of the section of pipe removed is limited to 10 ft
or less, based on a desire to limit excavation and for As Low As Reasonably Achievable
(ALARA) concerns. Actual length of piping removed will be based on field survey results. The
pipe section may be cut into smaller sub-sections for ease of shipping and handling.

Residual waste on the interior of the pipe (and between the primary and secondary pipe, if the
pipe is encased and the primary pipe failed) will be removed and analyzed as required in Section
5.0. Liquids, if present in the pipeline, will be collected in sample jar(s) and shipped to a
laboratory for analysis. If the amount of the sample material is insufficient for analysis of all
constituents listed in Table 5-1, then only the constituents most likely to be present, as discussed
above, will be analyzed. If the amount is insufficient even for these analytes, then DOE and
Ecology will evaluate additional changes to the list of analyses. Changes to the analyses will be
documented in the appropriate PSAP.

At the other sample locations for a pipeline, either field-deployed measurements or laboratory
non-destructive assay (NDA) of a short section of pipe will be used to obtain limited data. These
data may be used directly to confirm whether or not contamination in the pipeline exceeds
cleanup levels. For example, if gamma energy data obtained with a field instrument or NDA
indicates cesium-137 exceeds its cleanup level, then no further evaluation is necessary. This is a
possible scenario for V108/812 because this pipeline was used to transfer PUREX supernatant,
which is known to have high level of this radionuclide.

12
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Field measurement or NDA data may be used indirectly also. If cesium-I 37 concentration is
below its cleanup level, then concentration of other COPCs at these locations may be estimated
by the use of scaling factors (concentration ratios of other constituents to cesium-1 37). First, a
scaling factor is developed for each constituent using sample results from the first sample
location. Second, obtain cesium-1 37 concentration of the residual waste in a pipe by using field
gamma measurements or NDA. Third, estimate concentration of the other COPCs by scaling the
measured cesium-137 concentration at each location. This is a possible scenario for
V108/8653/8618 because this pipeline carried PUREX acid sludge, which has a relatively low
level of cesium-137 but high levels of actinides and strontium-90.

After completion of sampling, the pipeline and the surrounding soil will be placed in a state that
is protective of the worker and environment. Activities to achieve the end state will depend on
sample location and sampling methods used. Guidance for achieving the end state after
sampling will be provided in the PSAP.
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4.2 SAMPLING METHODS

Characterization activities include evaluation of the interior of pipelines and adjacent vadose
zone soil. Within the interior of pipelines, samples of residual solids in the form of sediment,
sludge or scale and liquid, if present, will be collected. For soil, sampling and geophysical
logging using spectral and gross gamma, passive neutron, and active neutron (moisture) detectors
will be performed. Direct-push technology (e.g., Geoprobe or equivalent equipment) will be
used for vadoze soil sampling and geophysical logging. The sampling strategy is designed to
provide focused evaluations on potentially contaminated locations and media inside the
pipelines, and in adjacent subsurface soils where leakage may have occurred. Selection of
samples in soils used for laboratory analysis will be guided by field screening results. Field
screening results will assist in identifying the sample depths where the most extensive
contamination occurs.

Prior to implementing intrusive activities, surfiace geophysical and radiation surveys will be
conducted at all sample locations. The surface geophysical surveys will be conducted using
ground-penetrating radar and/or electromagnetic induction and will aid in verifying buried
pipeline locations, other buried utilizes, and subsurface anomalies. Surface radiation surveys
will identify areas of surface contamination that might impact the intrusive activities and health
and safety requirements.

Sampling and field-deployed measurement methods that may be used are described in Sections
4.2.1 and 4.2.2 for piping and soil, respectively. The specific methods to be used at a sample
location will be identified in the appropriate PSAP. The PSAP also will provide additional
guidance for excavation and preparation of the samples for shipping to and receiving at the
laboratory.

4.2.1 Pipeline Sampling

Handheld and Deployed Instrument Radiological Surveys:

Radiological surveys of pipeline interiors will be used to provide information concerning the
presence or absence of residual radiological contamination. A number of deployment systems
are available; some include a configuration with camera survey equipment. Alpha, beta, and
gamma radiation detectors can be used with some systems. Equipment and survey specifications
will be presented in the PSAP(s). Alternatively, a short section of pipe may be removed for
NDA at a laboratory.

Sampling Pipe Scale/Sediment Sludge for Laboratory Analyses:

Residual build-up of sediment, slug, or scale may be present in the interiors of pipelines. Liquid
may also be present in some pipelines. These materials will be sampled at one location per
pipeline. A section of pipe, up to maximum of lOft long, will be removed and sent to a
laboratory for analysis. As discussed earlier, the pipe section may be cut into smaller sub-
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sections for ease of handling. Liquid, if present, will be collected in sample jar(s) and shipped to
a laboratory for analysis.

A hydraulic-type cutting tool, similar to the "jaws of life" has been used to cut piping jumpers at
tank farm underground valve pits, as well as at the Hanford 100K Area, to remove piping. This
hydraulic shear is capable of cutting a pipe with a diameter up to 6 inches. Additionally, there
are commercially available tools that mount on the outside of piping. These tools not only can
cut the pipe pneumatically but also prepare the ends for handling. This could significantly
reduce worker exposure.

4.2.2 Soil Sampling and Survey Methods

Investigations for the presence of contaminants in the soils surrounding pipelines will be
conducted using both indirect and direct evaluation techniques. Subsurface investigations will
include geophysical logging and soil sampling. One or more of the following sampling and
survey methods may be used to characterize soil contamination:

Direct-Push Investigative Techniques:

Subsurface investigations using direct-push technology will be employed as part of the
assessment for soil surrounding selected pipeline locations. This technology can be used to
install casing and collect samples with minimal to no excess waste soil generated. Installations
will be used to obtain information relating to a number of in situ soil characteristics including
gamma radiological levels and soil moisture. Discrete sample intervals will have soil collected
for field screening and laboratory analyses. This technology will work well in the
unconsolidated sediments and fill material adjacent to buried pipelines.

Geophysical Logging Through Direct-Push Casing

Radioactivity levels will be measured in soils using geophysical logging instrumentation.
Radioactive contamination is generally expected to be primary represented by gamma emitters
(e.g., cesium-137). Driven small-diameter casing will be installed and used for down-hole
logging with gamma-logging tools. The depth of a driven casing will be limited by the
subsurface conditions (i.e., cobbles or gravel). Gross gamma and passive neutron logging probes
will be used to determine areas of potentially high americium-241 and plutonium-239/240
concentrations. The small-diameter gross gamma and passive neutron probe system uses
bismuth-germanium detector instrumentation for gross counting of the gamma-emitting
radionuclides in the soil as a function of depth. The passive neutron logging instrument with a
nHe-3 detector can be configured to detect the neutron flux present in the below-ground soil
environment. Active neutron logging will be used to determine soil moisture content. Soil
moisture will be reported as a percent volume fraction.

4.2.3 Surface Geophysical Techniques for Pipeline Evaluations

Several geophysical techniques are available and will be used as needed to gather information on
buried pipelines. Additional discussion on surface geophysical techniques is provided in
EPA/625/R-92/007, Use ofAirborne, Surface, and Borehole Geophysical Techniques at
Contaminated Sites: A Reference Guide.
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Magnetometry

Magnetometers permit rapid, non-contact surveys to locate buried metallic objects or features.
This technique is applicable for use with buried metal pipelines. Portable (one-person) field
units can be used virtually anywhere that a person can walk, although they can be sensitive to
local interferences, such as fences and overhead wires. Field-portable magnetometers may be
single- or dual-sensor. Dual-sensor magnetometers are called gradiometers; they measure
gradient of the magnetic field; single-sensor magnetometers measure total field. Magnetic
surveys typically are run with two separate magnetometers. One magnetometer is used as the
base station to record the earth's primary field. The other magnetometer is used as the rover to
measure the spatial variation of the earth's field. The rover magnetometer is moved along a
predetermined linear grid laid out at the site.

Ground-Penetrating Radar and Electromagnetic Induction

Surface geophysical surveys using ground-penetrating radar (GPR) and electromagnetic
induction (EMI) techniques will be used to verify the locations of pipelines as needed. GPR uses
a transducer to transmit frequency module electromagnetic energy into the ground. Interfaces in
the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and, to some
extent, electrical conductivity, reflect the transmitted energy. The GPR system measures the
travel time between transmitted pulses and the arrival of reflected energy. The reflected energy
provides the means for mapping subsurface features of interest. The display and interpretation of
GPR data are similar to those used for seismic reflection data. When numerous adjacent profiles
are collected, often in two orthogonal directions, a plan view map showing the location and
depth of underground features can be generated.

The EMI technique is a non-invasive method of detecting, locating, and/or mapping shallow
subsurface features. It complements GPR because of its response to metallic subsurface
anomalies and because it provides reconnaissance-level information over large areas to help
focus GPR activities. The EMI techniques are used to determine the electrical conductivity of
the subsurface and generally are used for shallow investigations. The method is based on
a transmitting coil radiating an electromagnetic field that induces eddy currents in the earth.
A resulting secondary electromagnetic field is measured at a receiving coil as a voltage that is
linearly related to the subsurface conductivity.

Surface Geophysical Exploration

Surface geophysical exploration can be used to extend the current level of understanding
associated with subsurface contamination by providing spatial distributions that can be correlated
with other characterization data. Resistivity data are sensitive to salts such as sodium nitrate, one
of the major constituents in tank waste.

Electrical geophysical methods apply an electrical current to the ground and measure the voltage
potential at another location. By using multiple electrodes at different locations, regions of lower
resistivity can be mapped and subsequently interpreted as possible waste plumes. Because of
concerns over possible interfarence from tanks, piping, and other infrastructure, different
combinations of resistivity data may need to be collected such as surface lines, wells (including
drywells), and a combination of well-to-surface lines. In addition several geophysical methods
should be used to identify the presence and location of buried infrastructure as a prerequisite to
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collecting the resistivity data. Infrastructure mapping should use a variety of methods including
magnetic gradiometry, electromagnetic induction, and ground-penetrating radar. The
infrastructure map will be used during the analysis and interpretation of the resistivity data to
differentiate between the effects of buried infrastructure from the effects of subsurface
contamination. See RPP-RPT-28955, Surface Geophysical Exploration of T Tank Farm at the
Hanford Site for additional information.

4.3 SAMPLE CUSTODY

A chain-of-custody form shall be used for each sample and will accompany each sample from
sampling through analysis. At a minimum, the following sampling information shall be included
on the chain-of-custody form:

* Project name

* Signature of the collector

* Date and time of collection

0 Sample type (e.g., pipe, soil, etc.)

* Requested analysis or provide a reference for sample analysis

9 Signatures of persons involved in the chain of possession

e Date and time of possession

e Unique sample identification number assigned to the sample

e Location from which the sample was obtained

e A notation of pertinent sampling information including unusual characteristics or
sampling problems

* A brief description of the sample matrix such as color or consistency if possible.

Each sample will be shipped to the laboratories in an approved shipping container per approved
procedure. A custody seal will be affixed to the lid of each sample container.

The information documented on the chain-of-custody forms should match the instuctions within
the PSAP. Sampling activities are documented in the work package(s), and any deviations from
the PSAP instructions, and the justification for the deviations, will be captured in the work
package. Sample integrity and traceability are maintained via the chain-of-custody forms, which
are included in the Format V laboratory report. The Format V laboratory report includes a
narrative section that documents known deviations from the PSAP requirements. A description
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of the Format V report is provided in Section 7.0.

5.0 LABORATORY ANALYSIS REQUIREMENTS

This section specifies requirements for laboratory analysis of pipe and soil samples. Because
many of the samples are expected to be radioactive, analysis of the samples will be performed at
DOE laboratories. The laboratories shall maintain a quality program that meets the requirements
in Section 6.0. Sample handling requirements are provided in Section 5.1. Analytical
requirements are specified in Section 5.2.

5.1 SAMPLE HANDLING REQUIREMENTS

The laboratory shall remove sample material from each section of pipe or soil jar as necessary
and place it in an individual empty jar (i.e., material from individual samples shall be stored
separately). Solids removal methods that may alter chemical characteristics of the sample
material (e.g., rinsing) shall not be used. Liquid samples may be kept in the same jars as
received. Each sample shall be weighed and the approximate net weight recorded. Close-up
photographs of materials in each jar shall be taken. The photographs should show, as clearly as
possible, the physical characteristics of the sample.

The laboratory will observe and record the following sample characteristics:

" Color and consistency of solid samples

" Color and clarity of liquid samples (if present)

" Suspended or settled solids in liquid samples, if present (volume of solids will be
estimated as a percentage of the sample total volume).

5.2 METHODS AND REQUIREMENTS FOR ANALYSIS

Analytical requirements for pipeline and soil samples are summarized in Table 5-1. Pipe residue
(liquid and solids) and soil samples will be analyzed for major constituent categories (VOCs,
SVOCs, inorganics, and radionuclides) using specified analytical methods. Waste analyses will
be performed utilizing the methods outlined in SW-846, where applicable. However, SW-846
methods may require some deviation to address radiological concerns and unique matrix
conditions. All attempts will be made to meet the DQO requirements.

Constituents measured by the specified analytical methods are divided into primary and
secondary analytes. Primary analytes are identified in Table 5-1 (and Table 5-2 for organic
analytes) and categorized as such if they are included in any of the following:

* The SST Part A Permit (Part A) tank waste inventory
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" Underlying hazardous constituents listed in WAC 173-303-610, "Closure and
post-closure"; or Title 40, Code ofFederal Regulations, Part 268, "Land Disposal
Restrictions" (40 CFR 258) (40 CFR 268.48, "Universal treatment standards")

" Radionuclides from 10 CFR 61, "Licensing Requirements for Land Disposal of
Radioactive Waste" (10 CFR 61.55, "Waste classification")

Primary constituents will be analyzed to the quality control (QC) requirements specified in the
DQO. Secondary constituents are measured by the same analytical methods but are not required
to meet the specified QC requirements.

Some constituents may be measured by more than one method. In these cases, the selection of
the method may depend on the action levels required for a decision, the expectation that the
constituent is present, or the detection limit that can be achieved for each method.

Hexavalent chromium concentration will be estimated by total chromium measurements. If total
chromium concentration measurements exceed applicable threshold for hexavalent chromium,
then analysis of hexavalent chromium will be performed.

For organic analyses, tentatively identified compounds (TICs) will be identified using the
Reconstructed Ion Chromatogram. The Reconstructed Ion Chromatogram is evaluated for TICs
by identifying peaks that have not already been identified as target compounds according to the
following criteria. The criteria discussed below are from the proposed language for revision
three of Volume 4 of DOE/RL-96-68, Hanford Analytical Services Quality Assurance
Requirements Documents.

The library match for a TIC should be higher than 75% before this detailed evaluation is
initiated. The method-specified tune criteria should be met. Special attention to the tune at low
masses should be taken when evaluating volatile compounds. The concentration of a TIC should
be greater than 10% of the nearest internal standard or estimated 5 nanogram on column
injection, whichever is smaller. Early (injection peak) and late eluting peaks (column bleed and
coeluting compounds) should have adequate background subtraction to permit use of these TIC
criteria. If isotopic patterns are present, the mass ratios should agree with the reference spectrum
within 1 0/o. The base mass peak for the sample should be the same as the reference spectrum.
If a molecular ion is present in the reference spectrum, the sample should also have a molecular
ion mass. Reference spectrum ions greater than 20% should be in the sample spectrum. Sample
ions greater than 20% that are not in the reference spectrum need to be evaluated. Major sample
ions (greater than 20%) should match relative intensities to the base peak to those same ratios for
the reference spectrum within 10-30%.

The TIC evaluation is limited to the 30 largest TICs for the volatile organic analysis and the 30
largest for the semivolatile organic analysis meeting the criteria discussed above.
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Table 5-1. Chemical, Radiological, and Physical Analytical Requirements for Samples. (3 sheets)

Prep Quality control
method for

EPA solids Units (for
Instrument Analyte Analytical (a/d/f/m/wIl/Dqid or

Method dist) Duplicate per Matrix Matrix spike Blauk LCS solids asPipeline spike DUP

priate)
Gravimetric Bulk density or SpG' Not available d One pipe and one NA NA NA ea AB g/mL or

soil samples unitiess
Thermogravimetric Wt% H20 Not available d One pipe and one NA NA NA ea AB wt%

soil samples
ICP/AES Primary inorganics (Ag, Al, EPA Method f, m, or a One pipe and one ea PB or NR ea PB or ea PB or pg/g or

As, Ba, Be, Cd, Co, Cr, Cu, 601DB soil samples AB2  AB AB gg/mL
Fe, Pb, Mn, Mo, Ni, Sb, Se,
Sr, T1, U, V, Zn )

ICP/MS3  23Np, 2 3U, "4U, 2J, 2'U, EPA Method f, m, or a One pipe and one ea PB or NR ea PB or ea PB or pg/g or
2, Th, 2nTh 6020 soil samples AB AB AB ILS/ML

Distillation/ISE S2- EPA Method d One pipe and one ea AB NR ea AB ea AB 9g/9 Or
9030B/9215 soil samples pg_/mL

Liquid scintillation "Ni Not available f, m, or a One pipe and one NA NR ea PB or ea PB or pLCi/g or
soil samples AB AB pCi/mL

IC Primary inorganics (F, Cl, EPA Method w One pipe and one ea AB NR ea PB ea AB pg/g or
SO42-, NO2 , N0 3 , C2H302, 9056 soil samples pg/mL
CHO2, C2H30 3, C204 2.)'

IC NH4 * EPA Method dist One pipe and one ea PB NR ea PB ea PB 9g/g Or
300.7 soil samples p_/mL

CVAA Hg EPA Method d One pipe and one ea AB NR ca AB ea AB gg/g or
7471A/7470A soil samples pg/mL

Spectrophotometric CN- EPA Method dist One pipe and one ea AB NR ea AB ea AB sg/g or
9010C soil samples _g/mL

Sep & beta count 'Sr Not available f or m One pipe and one NA NR ea AB ea AB tCi/g or
soil samples pCi/mL
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Table 5-1. Chemical, Radiological, and Physical Analytical Requirements for Samples. (3 sheets)

Prep Quality control
method for

EPA s Units (for
Instrument Analyte Analytical (a/d/f/m/w/e/ iquids or

Method dist) Duplicate per Matrix Matrix spike Blank LCS solids as
Pipeline spike D)UP

priate)

Separation, AEA4  2nImPu,"Am, Not available form One pipe and one NA NR ea AB ea AB pCi/g or
____4muCm, 2Cm soil samples _Ci/mL

Sepliquid 3H Not available w One pipe and one ea AB5  NR eaPB ea AB ILCig OT
scintillation soil samples ACi/mL

Sep/liquid "C Not available w One pipe and one ea AB5  NR ea PB ea AB pCi/g or
scintillation soil samples pCi/mL

Anion-cation "Se Not available a or m One pipe and one NA NA ea PB or Standard 9C/g or
exchange/distilla- soil samples AB not pCi/mL
tion/liquid available
scintillation I

ICP/MS "Tc EPA Method f, m, or a One pipe and one ea AB NR ea PB or ea PB or pg/g or
6020 soil samples AB AB Ig/mL

Sep/GEA 129I Not available f/w One pipe and one NA NA ea AB ea AB LCi/g or
soil samples __Ci/InL

GEA Primary gamma emitters: Not available f or m One pipe and one NA NA ca AB ea AB PCi/g or
1s2.1541 Eu, 7Cs, 0Co, soil samples 4Ci/mL
"__ Sb, 22R 5 _ _
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Table 5-1. Chemical, Radiological, and Physical Analytical Requirements for Samples. (3 sheets)

Prep Quality control
method for

EPA Sons Units (for
Instrument Analyte Analytical (a/d/f//w/eI liquids or

Method diwt) Duplicate per Matrix Matrix spike Blank LCS solids as
Pipeline spike DUP appro-

____ ____ __ ____ ___ priate)

GC/MS Primary VOC (see Table 5- EPA Method d One pipe and one ca AB ca AB ea AB ea AB pg/L or
2) 8260B soil samples pg/kg wet

wt.

GC/MS Primary SVOC (see Table EPA Method e One pipe and one ea PB ea PB ea PB ea PB ;g/L or
5-2) 8270C soil samples J/kg wet

W.

PH Meter pH EPA Method d One pipe and one NA NA NA ea AB pH
9045D soil samples

GC/ECD PCBs (Aroclors 1016, EPA Method e One pipe and one ca PB ea PB ea PB ea PB ig/L wet
1221,1232,1242,1248, 8082 soil samples wt. or pIg
1254, and 1260) /kg dry

III I_ I_ I_ I W
Notes:

'Use SpG procedure when solids an too dry or arm observed to contain significant air "pockets"
that may affect accuracy or rqpeatability of the meamrzmnts. The LCS is applicable to the SpG analysis only.
2Scial dilutions or matrix spk may be used as necessary
'LCS and 9p~wfbr2"1% and U only. Initial calibraion vaificatioan post-dige for Ib, "N 'U, and "'U.
4LCS for and 2"Am only.
'LCS ftr "?Cs and OCo oly.
'Mo, Cl, and SO, are not identified as TankFarm Promcas Waste Pipeline System constituents in D&D-30262 but were
added during review of this SAP.
Prep Metbod Abbreviations:
c - extraction, d direct, f - fusion, a = acid, w - water, dist - distillation, m = microwave, sap = separation

Miscellaneous Abbreviations:
as each, NA = nM applicable, NR = not required, AB - analytical batch, PB= preparation batch. DUP = duplicate
Ian-la

Analytical Mehod Abbreviations:
AEA - alpha iUuy analysis
CVAA - cold vapor atomic absorption.

GC./ECD - gas chmmatograpby/elPc-t a capaazn detector.
GC/MS gas chmmatography/mass spcctrometry.

GEA - gamma anary analysis.
IC - ion cbromatograpby.

ICP/AES - inductively coupled plasma/atomic eaission spectrometry.
(CP/MS - imlnctively coupled plasma/mass spectrometry.

ISE - ion selective electrode.
LCS - laboratory control saplc.
PCB = polychlorinated biphkayL
SpG = specific gravity,

SVOC - sedivolatile organic compound.
VOC - volatile organic compound.
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Table 5-2. Primary Organic Analytes
Primary VOA analytes CAS No. Primary SVOA analytes CAS No.

1,1,1-Trichloroethane 71-55-6 2-Methylphenol (o-cresol) 95-48-7

1,1,2,2-Tetrachloroethene 127-18-4 Butylbenzylphthalate 85-68-7
1,1,2,2-Tetrachlorocthane 79-34-5 2,4,5 Trichlorophenol 95-95-4

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 2,4,6-Trichlorophenol 88-06-2

1,1,2-Trichloroethane 79-00-5 2,6-Bis(tert-butyl)-4-methylphenol 128-37-0
1,1,2-Trichloroethylene 79-01-6 2-Chlorophenol 95-57-8
l,,Dichloroethene 75-35-4 2-Ethoxyethanol 110-80-5
t,2-Dichloroethane 107-06-2 4-Methytphenol (p-cresol) 106-44-5

Chloroethene (vinyl chloride) 75-01-4 Acenaphthene 8.3-32-9

2-Butanone (MEK) 78-93-3 Cresylic acid (cresol, mixed isomers) 1319-77-3

2-Nitropropane 79-46-9 Cyclohexanone 108-94-1

2-Propanone (Acetone) 67-64-1 Di-n-butylphthalate 84-74-2

4-methyl-2-pentanone (MIBK) 108-10-1 Di-n-octylphthalate - 117-84-0

Benzene 71-43-2 N-nitroso-di-n-propylamine 621-64-7
Carbon disulfide 75-15-0 Fluoranthene 206-44-0

Carbon tetrachloride 56-23-5 o-Nitrophenol 88-75-5

Chlorobenzene 108-90-7 p-Chloro-m-cresol (4-Chloro-3- 59-50-7methylphenol)

Chloroform 67-66-3 m-Cresol (3-Methylphenol) 108-39-4

Dichloromethane (methylene chloride) 75-09-2 Pyrene 129-00-0

Ethyl acetate 141-78-6 N-Nitrosomorpholine 59-89-2

Ethylbcnzene 100-41-4 1,2,4-Tichlorobenzene 120-82-1

Diethyl other 60-29-7 2,4-Dinitrotoluene 121-14-2

Toluene 108-88-3 Hexachloroethane 67-72-1

trans-1,3,-Dichloropropene 542-75-6 Hexachlorobutadiene 87-68-3
Trichlorofluoromethane 75-69-4 Nitrobenzene 98-95-3

Xyiens 1330-20-7 Naphthalene 91-20-3

o-Xylene 95-47-6 o-Dichlorobenzene 95-50-1
m-Xylene 108-38-3 Pyridine 110-86-1
p-Xylene 106-42-3 Isobutanol 78-83-1

-- n-Butyl alcohol (1-butanol) 71-36-3
-- Tributyl phosphate 126-73-8
-- Dibutyl phosphate* 107-66-4
-- Monobutyl phosphate* --
-- Benzo (a) anthracene* 56-55-3

-- Benzo (b) fluorathene* 205-99-2

-- Benzo (k) fluorathene* 207-08-9

-~ Benzo (a) pyrene* 50-32-8
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Table 5-2. Primary Organic Analytes

Primary VOA analytes CAS No. Priuary SVOA analytes CAS No.

- Chryseneo 218-01-9

--- Dibenzo (ab) anthrcen* 53-70-3

--- Indeno (123-cd) pyrene* 193-39-5

Note: *This analyte is not identified as a Tank Farm Process Waste Pipeline System constituent in D&D-30262 but
was added during the review of this SAP.
Abbreviations:

CAS = Chemical Abstracts Service.
SVOA = semivolatile organic analysis.
VOA - volatile organic analysis.
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6.0 QUALITY ASSURANCE AND QUALITY CONTROL

Quality requirements for conducting River Protection Project (RPP) sampling and analysis are
described in DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements
Documents. ATL-MP-1 011, ATL Quality Assurance Project Planfor 222-S Laboratory
specifies the requirements for ensuring the quality of sample analysis conducted at the
222-S Laboratory. This quality assurance (QA) plan meets DOE/RL-96-68 minimum
requirements as the baseline for laboratory quality systems.

All activities (sampling and analysis) will be performed using approved methods, procedures,
and work packages that are written in accordance with approved operational and laboratory QA
plans, which are consistent with the requirements of this SAP. Sampling and analysis activities
shall be performed by qualified personnel using properly maintained and calibrated equipment.

6.1 FIELD QUALITY CONTROL

Field QC samples shall be collected to evaluate the potential for cross-contamination and
laboratory performance. Field QC for sampling in the 200-IS-1 tank farm pipelines will require
the collection of field duplicates, equipment rinsate blank, and trip blank samples, where
appropriate. If possible, field duplicates should be collected from contaminated areas so valid
comparisons between the samples can be made. However, the samples should not be collected
from zones that are expected to contain high levels of transuranic-contaminated soils because of
the high cost and added handling requirements associated with transuranic materials. Limited
sample material is anticipated as being available within the interior of pipelines. Because of this
situation, sufficient sample quantity may not be available for the collection of field QC samples
and the percentage frequency goals specified for each type of field QC sample may not be
achievable. Available sample material will always be prioritized for use in the analysis of the
primary analytical samples. The field QC sample types and the frequency goals for collection
are described in the following subsections.

Field Duplicates

Each field duplicate shall be retrieved from the sample interval or location using the same
equipment (e.g., collected from same split-spoon or sample mixing bowl) and sampling
technique as the original sample. Field duplicates for soil are collected and homogenized before
being divided into two samples in the field. If volatile organic analysis (VOA) samples are
required, they should be collected before homogenization. The duplicate samples shall be sent to
the primary laboratory in the same manner as the routine site samples. Field duplicates provide
information regarding the homogeneity of the sample matrix and can be used to evaluate the
precision of the analysis process.

At least 5 percent of the total collected soil samples will be duplicated (one field duplicate will
be collected for every 20 samples). At least one field duplicate shall be collected from the
samples taken for each of the pipeline bins investigated. The duplicate samples shall be suitable
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for analysis by an offsite laboratory and shall be analyzed for all of the COPCs listed in Table 5-
1.

Field Splits

Field split samples will be collected at the same frequency as field duplicate samples. Each split
sample shall be retrieved from the same sample interval or location using the same equipment
(e.g., collected from same one split-spoon or sample mixing bowl) and sampling technique as the
original sample. Samples shall be homogenized, split into two separate aliquots in the field, and
sent to two independent laboratories. If VOA samples are required, they should be collected
before homogenization. The splits will be used to verify the performance of the primary
laboratory.

The split samples will be obtained from a sample medium that is expected to have some
contamination and that is suitable for analysis in an offsite laboratory and shall be analyzed for
all of the COPCs listed in Table 5-1.

Equipment Rinsate Blanks

Equipment rinsate blanks are used to verify the adequacy of sampling equipment
decontamination procedures and shall be collected for each sampling method or type of
equipment used. The field geologist can request that additional equipment blanks be taken.
Equipment blanks shall consist of deionized water washed through decontaminated sampling
equipment and placed in containers identified in the Sampling Authorization Forms. Note that
the bottle and preservation requirements for water may differ from the requirements for soil.
Equipment rinsate blanks shall be analyzed for the following:

" Gross alpha
" Gross beta
" Metals (excluding hexavalent chromium and mercury)
* Anions (except cyanide)
" VOAs of interest
" SVOAs of interest.

These analytes are considered the best indicators of decontamination effectiveness.

Trip Blanks

The volatile organic trip blanks will constitute at least 5 percent of all volatile organic compound
(VOC) samples. If applicable, at least one trip blank shall be collected for each of the pipeline
bins. Trip blanks shall consist of laboratory-grade deionized water added to a clean sample
container. The trip blanks shall travel to the field with the associated bottle sets and will be
returned to the laboratory with the samples. They will remain unopened during their transport
and handling. Trip blanks are prepared as a check for possible contamination originating from
container preparation methods, shipment, handling, storage, or site conditions. The trip blank
shall be analyzed for VOCs only.
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Prevention of Cross-Contsmination

Special care should be taken to prevent cross-contamination of soil samples. Particular care will
be exercised to avoid the following common ways in which cross-contamination or background
contamination may compromise the samples:

" Improperly storing or transporting sampling equipment and sample containers

" Contaminating the equipment or sample bottles by setting them on or near potential
contamination sources, such as uncovered ground

" Handling bottles or equipment with dirty hands

" Improperly decontaminating equipment before sampling or between sampling events.

6.2 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS FOR
LABORATORY ANALYSIS

Laboratories performing analyses in support of this SAP shall have approved and implemented
QA plans. These QA plans shall meet the minimum requirements of DOERL-96-68 as the
baseline for laboratory quality systems. Because Phase 1 sampling will focus on pipelines and
soils exhibiting a high level of contamination, samples collected according to this SAP will be
analyzed at the 222-S Laboratory in the 200 West Area. The 222-S Laboratory conducts sample
analyses according to ATL-MP-101 1, which meets the minimum requirements of DOEIRL-96-
68.

6.2.1 Quality Control Requirements

Required QC analyses (duplicates, matrix spikes, blanks, laboratory control samples) are
identified in Table 5.1. The laboratory shall also use calibration and calibration check standards
appropriate for the analytical instrumentation as defined in DOERL-96-68. The QC acceptance
criteria for laboratory control samples, spikes, and duplicate are specified in the DQO (D&D-
30262) and are summarized in Table 6.1. Laboratory blanks shall be evaluated against the
method detection limits. The QC criteria are goals for demonstrating reliable method
performance. The laboratory will use its internal QA system for addressing any QC failures. If
the QC failures are systematic and cannot be resolved by the internal protocols, the project
manager/assigned task lead shall be consulted to determine the proper action. The laboratory
should suggest a course of action at that time. All data not meeting the QC requirements shall be
properly noted and the associated QC failures discussed in the narrative section of the Format V
data report.
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Table 6-1. Quality Control Parameters for Primary Analytes (2 Sheets)
Ii QC Acceptasce Criteria

Analytes

Al, Sb, As, Ba, Be, Cd, Cr,
Co, Cu, Fe, Pb, Mn, Mo,
Ni, Sc, Ag, Sr, TI, U, V. Zn
Hg

Method

ICP/AES

CVAA

LCS
% RecovervW

70-130%

70-130%

Spike
% Recovery

70-130%

70-130%

Duplicatel
MSD RPD'

!30%

30%

F, NO,, NO,r,CF. So.~,
NH4, C'H 3%O, CHO2-, IC 70-130% 70-130% !30%
C2H-,(N, C201'
CN Spectrophotometric 70-130% 70-130% 30%

s2- Distillation/ISE 70-130% 70-130% :30%
Bulk Density or SpG Gravimetric 70-130%2 NA !30%
pH H meter *0.1 pH units NA NA
VOC GC/MS 70-130% 70-130% 30%
SVOC GC/MS 70-130% 70-130% K30%
PCBs GC/ECD 70-130% 70-130% 30%
Weight percent water Thermogravimetric _10-130% NA 30%
233u 234 jU 232 U,3"0U
237Np, "Th, 2;Th ICP/MS 70-130%/ 70-130%' !00%

6CCo, "'Cs, 22fRa GEA 70-130% NA :30%
IS2Eu, '15 Eu, "5 Eu, '2 Sb GEA NA NA 30%
129, GEA 70-130% NA :30%
1
4C, 3H Liquid scintillation counting 70-130% 70-130% 30%

6Ni Liquid scintillation counting 70-130% NA 930%
9Sr Beta counting 70-130% NA -30%

Tc ICP/MS 70-130% 70-130% 300%
7Se Liquid scintillation counting NA NA 530%

P9fi4 u, 241Am Alpha counting 70-130% NA s30%
41PU Calculation from "2Pu and

123IA4t NA NA N

22'Th

238Pu, 242Cm, 243/2C

Abbreviations:
CVAA
GC/ECD
GC/MS
GEA
IC
ICP/AES
ICP/MS
ISE
LCS
MSD
NA

Ca1culation from ..2U and e2Th.
232U to be calculated from U or
U isotopesI
Alpha counting

NA NA NA

NA NA 30%

Cold Vapor Atomic Absorption
Gas chromatography/electron capture detection
Gas chromatography/mass spectrometry
Gamma Energy Analysis
Ion Chromatography
Inductively Coupled Plasma / Atomic Emission Spectroscopy
Inductively Coupled Plasma / Mass Spectroscopy
Ion selective electrode
Laboratory control sample
matrix spike duplicate
Not applicable
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Table 6-1. Quality Control Parameters for Primary Analytes (2 Sheets)
QC Acceptance Criteria.

Analytes Method LCS Spike DuplicaW
6% Recovery % Recovery' MSD RPD'

Nolychlorinated biphenyl
quality control
Relative percent difference
Specific gravity
semi-volatile organic compound
volatile organic compound

PCB
QC
RPD
SpG
SVOC
Voc

Notes
'If primary and duplicate results are available above detection limits, RPD will be based on these
results.
2LCS is applicable to SpG analysis only.
'LCS and matrix spike for "U, 2"Np, "'U, and 32Th only.
'Calculations will be performed by Process Engineering.
5Laboratories must meet statistically based controls if more stringent.

6.2.2 Target Detection Limits

D&D-30262 provides target detection limits for tank farms pipeline sample analysis. Limits for
primary radionuclides and chemicals are shown in Table 6.2 and 6.3.

Table 6-2. Target Detection Limits for Primary Radionuclides (2 Sheets)

ChemicalLowest
Abstracts Overu Target Detection

Service No. or Analyte Survey or Analytical Method Limits
Constituent CU pCl/g)

Identifier No. g
14234-35-6 Antimony-125 Gamma GS -- 0.3
14596-10-2 Americium-241 Am-241 AEA 31.1 1
14762-75-5 Carbon-14 C-14 LSC (low level) 4.65 1
10045-97-3 Cesium-137 Gamma GS 6.2 0.1
10198-40-0 Cobalt-60 Gamma GS 1.4 0.05
15510-73-3 Curium-242 Am-241/Cu-244 AEA -- 1.0
15757-87-6 Curium-243 Am-241/Cu-244 AEA 110 1.0
13981-15-2 Curium-244 Am-241/Cu-244 AEA 744 1.0
14683-23-9 Europium-152 Gamma GS 3.3 0.1
15585-10-1 Europium-154 Gamma GS 3.0 0.1
14391-16-3 Europium-155 Gamma GS 125 0.1
15046-84-1 Iodine 129 Iodine-129-LSC 0.12 2
13994-20-2 Neptunium-237 ICP/MS 2.5 1
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Table 6-2. Target Detection Limits for Primary Radionuclides (2 Sheets)

Chemical Lowest
Abstracts Overall Target Detection

Service No. or Anslyte Survey or Analytical Method CUL Limits
Constituent (pCI/g)

Identifier No. (119)

13981-37-8 Nickel-63 Ni-63 LSC 4,026 30
13981-16-3 Plutonium-238 AEA 37.4 1
Pu-239/240 Plutonium-239/240 AEA 33.9 1
13982-63-3 Radium-226 Gamma GS 7.03 0.2

15758-85-9 Selenium-79 Selenium-79-LSC 197,000 10

Rad-Sr Strontium-90 Strontium-89,90 - Total Sr - 4.5 1
Gas Proportional Counting

14133-76-7 Technetium-99 ICP/MS 1.93 1
Thorium-228 TBD 7.73 1

4-82-9

14269-63-7 Thorium-230 ICP/MS 20.1 1
TH-232 Thorium-232 4.8 1

10028-17-8 Tritium Tritium - H-3 LSC(mid level) 48.2 30

13966-29-5 Uranium-2331234 1.1 1
15117-96-1 Uranium-235 ICP/MS 101 1
U-238 Uranium-238 1.06 1

N/A Gross cesium-137 Portable Nat detector 3.1
counts

N/A Gross alpha Portable contamination detector 100 d/min/
100 cm2

N/A Gross beta/gamma Portable contamination detector 5,000 d/min/
100 cm2

CUL- cleanup level

TBD to be determined

GS - gamma spectrocopy.
LSC = liquid scintillation counter.
AEA = alpha energy analysis.
ICP/MS = inductively coupled plasma/massa spectrometry
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Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheets)

Chemical
Abstracts

sArc N. Lowest Target
SericeNo.Overall Detectionor Analyte Survey or Analytical Method CrL Uts

Constituent
Identifier (MWW (mIk

No.

7429-90-5 Aluminum EPA Method 6010B 45.2 5
7440-36-0 Antimony EPA Methods 6010B, 6020, or 5 0.6

200.8 (trace)

7440-38-2 Arsenic EPA Methods 6010B, 6020, or 6.5 1
200.8

7440-39-i Barium EPA Methods 60101B, 6020, or 132 20
200.8

7440-41-7 Beryllium EPA Methods 60 1OB, 6020, or 10 0.5
200.8

7440-43-9 Cadmium EPA Methods 6010B, 6020, or 0.81 0.5
200.8

744047-3 Chromium (111)/ Chromium EPA Methods 6010B, 6020, or 42 1
(total) 200.8

744048-4 Cobalt EPA Methods 6010B, 6020, or 20 2
200.8

7440-50-8 Copper EPA Methods 60 1OB, 6020, or 50 1
200.8

7439-89-6 Lon EPA Methods 6010B, 6020, or 152 5
200.8

7439-92-1 Lead EPA Methods 601GB, 6020, or 50 5
200.8

7439-96-5 Manganese EPA Methods 60 1 B, 6020, or 512 1.9*
200.8

7439-97-6 Mercury EPA Methods 7470A, 7471A, 0.33 0.2
6020, or 200.8

7439-98-7 Molybdenum EPA Methods 7470A, 7471A, 2 190
6020, or 200.8

7440-02-0 Nickel EPA Methods 6010B, 6020, or 30 4
200.8

7782-49-2 Selenium EPA Methods 6010B, 6020, or 0.3 1
200.8

7440-22-4 Silver EPA Methods 6010B, 6020, or 2 2
200.8

7440-24-6 Strontium EPA Methods 6010B, 6020, or 2,920 1
1_ 200.8

7440-28-0 Thallium EPA Methods 60 1OB, 6020, or 1 0.5
200.8
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Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheets)

Chemical
Abstracts Lowest Target

Service No. Overal Detection
or Analyte Survey or Analytical Method rLh Ditso

Constituent = ngA
IdentIfier

No.

7440-61-1 Uranium EPA Methods 200.8,6020, or 3.21 1
kinetic phosphorescence
absorption

7440-62-2 Vanadium EPA Methods 6010B, 6020, or 560 2.5
200.8

7440-66-6 Zinc EPA Methods 60 lOB, 6020, or 86 1
200.8

57-12-5 Cyanide (includes EPA Methods 9010C total cyanide 0.8 0.5
ferrocyanide) or 335

16984-48-8 Fluoride IC, EPA Method 9056 or 300.0 5.78 5
14797-55-8 Nitrate IC, EPA Method 9056 or 300.0 40 2.5
14797-65-0 Nitrite IC, EPA Method 9056 or 300.0 4 2.5
16887-00-6 Chloride IC, EPA Method 9056 or 300.0 1000 0.3*
14808-79-8 Sulfate IC, EPA Method 9056 or 300.0 1000 2.7*
71-50-1 Acetate IC, EPA Method 9056 or 300.0 -- 4.5*
64-18-6 Formate IC, EPA Method 9056 or 300.0 -- 10.0
79-14-1 Glycolate IC, EPA Method 9056 or 300.0 --- 3.8*

144-62-7 Oxalate IC, EPA Method 9056 or 300.0 -- 2*
18496-25-8 Sulfide EPA Method 9030 -- 5

NA Ammonium (NH4) EPA Method 300.7 9.23 0.5
67-64-1 Acetone EPA Method 8260 28.9 0.02
71-43-2 Benzene EPA Method 8260 0.00448 0.0015
75-15-0 Carbon disulfide EPA Method 8260 5.65 0.005
56-23-5 Carbon tetrachloride EPA Method 8260 0.00310 0.0015
108-90-7 Chlorobenzene EPA Method 8260 0.874 0.005
67-66-3 Chloroform (trichloromethane) EPA Method 8260 0.0381 0.005
108-94-1 Cyclohexanone EPA Method 8270C 344 0.5
107-06-2 1,2-Dichloroethane EPA Method 8260 0.00232 0.0015
75-35-4 1,1-Dichloroethylene EPA Method 8260 0.000522 0.01
75-09-2 Dichloromethane (methylene EPA Method 8260 0.0218 0.002

chloride)

10061-02-6 Dichloropropene; 1,3,- (trans-) EPA Method 8260 0.00141 0.005
141-78-6 Ethyl acetate EPA Method 8015 59.5 5
60-29-7 Diethyl ether EPA Method 8015, 8260 6.68 5
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Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheets)

Chemical
Abstracts

Service No. Lowest Target
or Analyte Survey or Analytical Method Cveral Detion

Constituent
Ideatifier (1094W (mg/g

No.

100-41-4 Ethyl benzene EPA Method 8260 6.05 0.005
67-72-1 Hexachloroethane EPA Method 8270C 0.125 0.33
108-10-1 Methyl isobutyl ketone EPA Method 8260 2.71 0.01

(MIBK hexone)

78-93-3 Methyl ethyl ketone (MEK) EPA Method 8260 19.6 0.01
79-46-9 Nitropropane; 2- EPA Method 8260 0.0000208 0.002*
79-34-5 Tetrachloroethane; 1,1,2,2- EPA Method 8260 0.00123 0.005

127-18-4 Tetrachloroethene (PCE) EPA Method 8260 0.000859 0.005

108-88-3 Toluea EPA Method 8260 4.65 0.005

76-13-1 trichloro-1,2,2-trifluoroethane; EPA Method 8260 22,000 0.010
1,1,2-

71-55-6 1,1,-Trichlorothane (TCA) EPA Method 9260 1.58 0.005
79-00-5 1,1,2-Trichloroethane EPA Method 8260 0.00427 0.002

83-32-9 Acenaphthene EPA Method 8270C 20 0.33
71-36-3 Butanol; n- (n-butyl alcohol) EPA Method 8260,8015 6-62 5
85-68-7 Butylbenzylphthalate EPA Method 8270C 893 0.33
95-57-8 Chlorophenol; 2- EPA Method 8270C 0.943 0.33
M+P Cresol; m+ p EPA Method 8270C 10.1 0.33
CRESOL (3/4-Methylphenol)

95-48-7 Cresol; o- EPA Method 8270C 10.3 0.33
(2-Methylphenol)

1319-77-3 Cresylic acid (cresol, mixed EPA Method 8270C -- 0.5*
isomers)

84-74-2 Dibutylphthalate (Di-n- EPA Method 8270C 2.2 0.33
butylphthalate)

117-84-0 Di-n-octylphthalate EPA Method 8270C 0.524 0.33
95-50-1 Dichlorobenzene; 1,2- (ortho-) EPA Method 8270C 7.03 0.33
121-14-2 Dinitrotoluene; 2,4- EPA Method 8270C 0.189 0.33
110-80-5 Ethoxyethanol; 2- TBD 25.7 TBD
206-44-0 Fluoranthene EPA Method 8270C 631 0.33
87-68-3 Hexachlorobutadiene EPA Method 8270C 0.605 0.33
78-83-1 Isobutyl alcohol (Isobutanol) EPA Methods 8260 or 8015 19.4 5

128-37-0 methylphenol; 2,6-Bis(tert- EPA Method 8270C -- 1.2*
butyl)-4-
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Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheets)

Chemical
Abstracts Lowest

Service No. Overall Detection
or Analyte Survey or Analytical Method CrL Dto

Constituent
Identifier

No. _________

59-50-7 methylphenol; 4-Chloro-3- (p- EPA Method 8270C 4,000 0.33
Chloro-m-cresol)

91-20-3 Naphthalene EPA Method 8270C 4.46 0.33
98-95-3 Nitrobenzene EPA Method 8270C 0.026 0.33
88-75-5 Nitrophenol; o- EPA Method 8270C -- 0.66
621-64-7 Nitroso-di-n-propylamine EPA Method 8270C 0.000056 0.33
79-01-6 Trichloroethylene (TCE) EPA Method 8260 7.21EA 3.7E-40
75-69-4 Trichlorofluoromethane EPA Method 8260 28.4 0.01
75-04-1 Vinyl chloride EPA Method 8260 0.000184 0.01
1330-20-7 Xylenes EPA Method 8260 14.6 0.01
108-38-3 Xylcne; m- EPA Method 8260 84.4 5.IE-44
95-47-6 Xylen; o- EPA Method 8260 91.9 2.4E-4
106-42-3 Xylene; p- EPA Method 8260 172 5.1E-4
120-82-1 1,2,4 - Trichlorobenzene EPA Method 8270C 2.98 0.33
59-89-2 Nitrosomorpholine; N- EPA Method 8270C -- 0.33
129-00-0 Pyrene EPA Method 8270C 655 0.33
110-86-1 Pyridine EPA Method 8270C 0.0746 0.66
95-95-4 Trichlorophenol; 2,4,5- EPA Method 8270C 4 0.33

EPA Method 8270C 0.3388-06-2 Trichlorophenol; 2,4,6- 0.0924
EPA Method 8041 0.165

126-73-8 Tributyl phosphate EPA Method 8270C 6.18 3.3
107-66-4 Dibutyl phouphate* EPA Method 8270C -- TBD

-- Monobutyl phosphate* EPA Method 8270C -- TBD

56-55-3 Benzo (a) anthracene* EPA Method 8270C 0.856 0.33
205-99-2 Benzo (b) fluorathene* EPA Method 8270C 1.37 0.33
207-08-9 Benzo (k) fluorathene* EPA Method 8270C 13.7 0.33
50-32-8 Benzo (a) pyrene* EPA Method 8270C 0.137 0.33
218-01-9 Chrysene* EPA Method 8270C 95.6 0.33
53-70-3 Dibenzo (ab) anthracene* EPA Method 8270C 0.137 0.33
193-39-5 Indeno (123-cd) pyrene* EPA Method 8270C 1.37 0.33
2674-11-2 Aroclor 1016 PCBs, EPA Method 8082 0.092 0.02
11104-26-2 Aroclor 1221 PCBs, EPA Method 8082 0.092 0.02
11141-16-5 Aroclor 1232 PCBs, EPA Method 8082 0.092 0.02
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Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheets)

Chemical
Abstracts

Service No. Lowest Target
or Analyte Survey or Analytical Method Overall Detection

Constituent CUL hIMS
Identiler (Mg ) (ng/g)

No.
53969-21-9 Aroctor 1242 PCBs, EPA Method 8082 0.0394 0,02
126572-29-6 Aroclor 1248 PCBs, EPA Method 8082 0.0386 0.02
11097-6999- Aroclor 1254 PCBs, EPA Method 8082 0.066 0.02
1

11096-82-5 Aroclor 1260 PCBs, EPA Method 8082 0.072 0.02
Note: *Target detection limit for this analyte is not specified in D&D-30262. It is based on detection
limits achieved in the recent analyses of soil samples taken near tank 241-S- 102 (RPP-RPT-36439,
Final Report for the Contaminated Soil Samples at Tank 241-S-102 in Support of the 7)pe A
Investigation of the Tank Waste Spill).
Abbreviations:
CUL = cleanup level.
EPA = U.S. Environmental Protection Agency.
IC = ion chromatography.
TBD = to be determined
N/A= not applicable.
PCB= polychlorinated biphenyl.
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7.0 DATA REPORTING

The data package(s) from the 222-S Laboratory will be in Format V. A Format V data package,
as defined in ATL-MP-10 11 is necessary because the data are expected to receive extensive
review from external individuals and organizations. The Format V data package is subject to
internal laboratory QA verification and review including peer review prior to release. Upon
release, the data package will receive a third party validation.

The Format V data package requires a comprehensive report of analytical data. All analytical
data, including waste sample analyses, blank analyses, holding time checks, matrix spike
duplicate analyses, and surrogate recoveries shall be verified by the laboratory prior to reporting.
The data package shall also include TICs found in volatile organic analysis (VOA) and
sernivolatile organic analysis (SVOA). A discussion of the TIC evaluation process shall be
provided in the narrative.

In addition to the data package(s), an electronic version of the analytical results shall be provided
to the Hanford Environmental Information System (HEIS) database.

8.0 CHANGE CONTROL

Field activity and laboratory work scope changes may be required because of unexpected field
conditions, new information, health and safety concerns, or other circumstances. Changes to
work scope may result in modifications to this SAP. Work scope changes that do not result in
deviation from the SAP requirements, can be made in the field or laboratory with the approval of
the project manager or assigned task lead. These work scope changes will be documented in the
sampling work package and/or Format V laboratory report and the retrieval data report.
Justification for the changes to work scope shall be provided in sufficient detail to understand the
basis for the change. Alternately, if field or laboratory conditions result in substantial work
scope changes, the SAP may be revised with DOE and Ecology approval.

Waste sampling and field measurement methods and analytical strategies (e.g., constituent
listings and data analysis) may be updated as new technologies or information become available.
The impact of these updates to the SAP will be judged as they are identified to determine if
revisions to the SAP will be necessary. Ecology, DOE and its contractors will participate in the
SAP update evaluation process and any subsequent revisions to the SAP.
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APPENDIX A

QUALITY ASSURANCE PROJECT PLAN FOR PHASE 1 SAMPLING AND
ANALYSIS OF THE 200-IS-1 OPERABLE UNIT TANK FARM PIPELINES
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QUALITY ASSURANCE PROJECT PLAN FOR PHASE 1 SAMPLING AND
ANALYSIS OF THE 200-IS-1 OPERABLE UNIT TANK FARM PIPELINES

The quality assurance project plan (QAPjP) establishes the quality requirements for
environmental data collection, including sampling, field measurements, and laboratory
analysis. The QAPjP complies with the requirements of the following:

. U.S. Department of Energy (DOE) Order 414.AC, Quality Assurance

* 10 CFR 830.120, "Quality Assurance Requirements"

0 EPAI240/B-01/003, EPA Requirements for Quality Assurance Project Plans,

EPA QA/R-5.

A-1.0 PROJECT MANAGEMENT

This section addresses the basic areas of project management, and it ensures that the

project has a defined goal, that the participants understand the goal and approach to be

used, and that the planned outputs have been appropriately documented. The QAPjP is
organized according to the elements described in EPA QA/R-5.

A-1.1 PROJECT/TASK ORGANIZATION

The project organization is described in the subsections that follow and is shown in

Figure A-1.

Waste Site Remedlation Manager

The Waste Site Remediation manager provides oversight for all activities and coordinates

with DOE and Ecology in support of sampling activities. In addition, support is provided
to the task lead to ensure that the work is performed safely and cost-effectively.

Remediation Task Lead

The Remediation task lead is responsible for direct management of sampling documents
and requirements, field activities, and subcontracted tasks. The task lead ensures that the
field team lead, samplers, and others responsible for implementation of this SAP and the
QAPJP are provided with current copies of this document and any revisions thereto. The

task lead works closely with quality assurance, health and safety, and the field team
leader to integrate these and the other lead disciplines in planning and implementing the
work scope. The task lead also coordinates with and reports to DOE, Ecology, and the
Tank Farm contractor on all sampling activities.

40

B-41



RPP-PLAN-31715 Rev I

Figure A-1. Project Organization

I

-I

Quality Assurance

Quality Assurance is responsible for quality assurance issues on the project.
Responsibilities include oversight of implementation of the project quality assurance
requirements; review of project documents, including SAPs (and the QAPjP); and
participation in quality assurance assessments and surveillances on sample collection and
analysis activities, as appropriate.

Waste Management

The Waste Management lead communicates policies and procedures and ensures project
compliance for storage, transportation, disposal, and waste tracking in a safe and
cost-effective manner. Other responsibilities include identifying waste management
sampling/characterization requirements to ensure regulatory compliance interpretation
(e.g., with WAC 173-303) of the characterization data to generate waste designations,
profiles, and other documents that confirm compliance with waste disposal requirements.

Field Team Leader

The field team leader has the overall responsibility for the planning, coordination, and
execution of the field sampling activities. Specific responsibilities include converting the
sampling design requirements into field task instructions that provide specific direction
for field activities. Responsibilities also include directing training, mock-ups, and
practice sessions with field personnel to ensure that the sampling design is understood
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and can be performed as specified. The field team leader communicates with the
Remediation task lead to identify field constraints that could affect the sampling design.
In addition, the field team leader directs the procurement and installation of materials and
equipment needed to support the field work.

The field team leader oversees field-sampling activities that include sample collection,
packaging, provision of certified clean sampling bottles/containers, documentation of
sampling activities in controlled logbooks, chain-of-custody documentation, and
packaging and transportation of samples to the laboratory or shipping center.

Radiological Engineering

The Radiological Engineering lead is responsible for the radiological engineering and
health physics support within the project. Specific responsibilities include conducting
ALARA reviews, exposure and release modeling, and radiological controls optimization
for all work planning. In addition, radiological hazards are identified and appropriate
controls are implemented to maintain worker exposures to the hazards ALARA.
Radiological Engineering interfaces with the project safety and health representative and
plans and directs radiological control technician support for all activities.

Process Engineering

Process Engineering prepares this SAP and individual pipeline sampling and analysis
plans (PSAPs). Process Engineering selects the laboratories that perform the analyses
and requests assessments/surveillances of the laboratories. This organization receives the
analytical data from the laboratories, arranges for data entry into the Hanford
Environmental Information System (HEIS) database, and arranges for data validation. It
performs reviews of sample data against existing knowledge and data quality assessments
according to guidelines in EPA QA/G-9, Guidancefor Data Quality Assessment.

Health and Safety

Responsibilities include coordination of industrial safety and health support within the
project as carried out through safety and health plans, job hazard analyses, and other
pertinent safety documents required by Federal regulation or by internal Tank Farm
Contractor work requirements. In addition, assistance is provided to project personnel in
complying with applicable health and safety standards and requirements. Personnel
protective clothing requirements are coordinated with Radiological Engineering.

A-1.2 PROBLEM DEFINITION/BACKGROUND

See Sections 1.0 and 2.0 of the SAP.
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A-1.3 PROJECT/TASK DESCRIPTION

See Section 3.0 of the SAP.

A-1.4 QUALITY OBJECTIVES AND CRITERIA

See Sections 5.0 and 6.0 of the SAP.

A-1.5 SPECIAL TRAINING/CERTIFICATION

Sampling and laboratory personnel shall complete the necessary training and receives
appropriate certification to perform assigned tasks in support of the 200-IS-I
characterization project. The environmental safety and health training program provides
workers with the knowledge and skills necessary to safely execute assigned duties. Field
personnel typically will have completed the following training before starting work:

" Occupational Safety and Health Administration 40-hour hazardous waste worker
training and supervised 24-hour hazardous waste site experience

. 8-hour hazardous waste worker refresher training (as required)

" Hanford general employee radiation training

. Radiological worker training.

A graded approach is used to ensure that workers receive a level of training
commensurate with their responsibilities that complies with applicable U.S. Department
of Energy orders and government regulations. Specialized employee training includes
prejob briefings, on-the-job training, emergency preparedness, plan-of-the-day activities,
and facility/worksite orientations.

A-1.6 DOCUMENTS AND RECORDS

All information pertinent to field sampling and surveying will be recorded in field
checklists and bound logbooks in accordance with existing sample collection protocols.
The sampling team will be responsible for recording all relevant sampling information.
Entries made in the logbook will be dated and signed by the individual who made the
entry. Program requirements for managing the generation, identification, transfer,
protection, storage, retention, retrieval, and disposition of records within the Tank Farms
Contractor will be followed.

Requirements for laboratory data reporting are discussed in Sections 7.0 and 8.0 of the
SAP.
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A-2.0 DATA GENERATION AND ACQUISITION

A-2.1 SAMPLING PROCESS DESIGN

See Section 4.1 of the SAP.

A-2.2 SAMPLING METHODS

See Section 4.2 of the SAP.

A-2.3 SAMPLE HANDLING AND CUSTODY

See Section 4.3 of the SAP.

A-2.4 ANALYTICAL METHODS

See Table 5.1 of the SAP.

A-2.5 QUALITY CONTROL

Quality control sample requirements and acceptance criteria for these samples are
specified in Section 6.0 of the SAP. Overall quality assurance and quality control
requirements for characterization are discussed in this section.

A-2.5.1 Quality Assurance Objective

The quality assurance objective of this plan is to develop implementation guidance that
will provide data of known and appropriate quality. Data quality is assessed by
representativeness, comparability, accuracy, and precision. The applicable QC
guidelines, quantitative target limits, and levels of effort for assessing data quality are
dictated by the intended use of the data and the nature of the analytical method. Each of
these is addressed in the following subsections:

Representativeness

Representativeness is a measure of how closely the results reflect the actual concentration
and distribution of the chemical and radiological constituents in the matrix sampled.
Sampling design has been developed and sampling techniques will be selected with the
goal of optimizing representativeness of the samples.

Comparability

Comparability expresses the confidence with which one data set can be compared to
another. Data comparability will be maintained using standard procedures and consistent
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methods and units. Also, split samples will be used to compare performance of
laboratories.

Accuracy

Accuracy is an assessment of the closeness of the measured value to the true value.
Accuracy of chemical test results is assessed by spiking samples with known standards
and establishing the average recovery. A matrix spike is the addition to a sample of a
known amount of a standard compound similar to the compounds being measured.
Sample accuracy is expressed as the percent recovery of a spiked sample. Table 6-1
provides the accuracy criteria for laboratory analyses.

Precision

Precision is a measure of the data reproducibility when more than one measurement has
been taken on the same sample. Precision can be expressed as the relative percent
difference for duplicate measurements or relative standard deviation for triplicates. Table
6.1 lists the analytical precision criteria for fixed laboratory analyses.

Detection Limits

Detection limits are functions of the analytical method used to provide the data and the
quantity of the sample available for analyses. Method detection limits for the COPCs are
presented on Tables 6-2 and 6-3.

Laboratory Quality Control

The laboratory method blanks, duplicates, laboratory control sample/blank spike, and
matrix spikes are defined in Chapter 1 of SW-846 and will be run at the frequency
specified in Chapter 1 of SW-846. Because of anticipated limited sample quantity being
available within the pipelines, sufficient material may be available to perform both
method analysis and associated laboratory QC. Available sample quantity will always be
prioritized and allocated to completion of the method analysis. If insufficient sample is
available for completion of laboratory QC analyses, the laboratory will be make note of
the condition in the data package narrative and the associated data results will have
laboratory qualifies added as appropriate.

A-2.5.3 Sample Preservation, Containers, and Holding Times

Sample preservation, containers, and holding times for radiological and nonradiological
analytes are shown in Table A-1.
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Table A-1. Sample Preservation, Container, and Holding Time Guidelines

Analytes Matric" Praeatlim packi Holding
Nubsr Type Requiremnaes Thue

Radionuclides Soil/SludgIN
Sediment/Scale 1 (/P None None 6 months

IC anions Soil/Sludge/
Sediment/Scale I G/P None Cool 4 *C 48 hours

ICP metals Soil/SludgeI
Sediment/Scale 1 G/P None None 6 months

Mercury Soil/Sludge/
Sediment/Scale I G None None 28 days

Total cyanide Soil/SludgIo
Sediment/Scale 1 G None Cool4*C 4days

pH (soil) Soil/Sludge/ Within 24

Sediment/Scale I G/P None None hrs of lab
receipt

SVOA Soil/Sludget 14/40
Sediment/Scale d AG None Cool 4 aC

VOA Methanol
Methanol Cool 4 OC

Soil/Sludge2 (high level)
Sediment/Scale 2-8 n ~s Freeze 14 days

(low level) <- 7*C and
___________ _____> -20*C

PCBs Soil/Sludge/ 4 days
Sediment/Scale I G None Cool 4 C 4 y

AG = amber glass
CVAA = cold vapor atomic absorption
EPA = U.S. Environmental Protection Agency
G= glass
GC = gas chromatography
IC= ion chromatography

ICP= inductively coupled plasma

P= plastic
PCB = polychorinated biphenyl
SVOA = semivolatile organic analysis
VOA = volatile organic analysis
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A-2.5.4 Sample Collection Requirements

Sample Location

Pipeline and soil sample locations are selected as described in Section 4.0 of the SAP.
Minor adjustments to the specified locations may be made to mitigate unsafe conditions,
avoid structural interferences, or bypass utilities. Changes in sample locations that do not
affect the DQOs will require approval of Process Engineering and the task lead. Changes
to sample locations that result in impacts to the DQOs will require concurrence by DOE
and Ecology.

Surface geophysical and radiation surveys will be conducted at all sample locations. The
surface geophysical surveys will be conducted using ground-penetrating radar and/or
electromagnetic imaging and will aid in verifying the locations of buried pipelines and in
selecting soil probe locations to avoid subsurface obstructions. The surface radiation
surveys will identify areas of surface contamination that might affect health and safety of
the workers.

Sample Identification

The sample and data-tracking database will be used to track the samples from the point of
collection through the collection and laboratory analysis process. The HEIS database is
the repository for the laboratory analytical results. The HEIS sample numbers will be
issued to the sampling organization for this project in accordance with onsite
organizational procedures. Each radiological/nonradiological and physical properties
sample will be identified and labeled with a unique HEIS sample number. The sample
location, depth, and corresponding HEIS numbers will be documented in the sampler's
field logbook.

Each sample container will be labeled with the following information using a waterproof
marker on firmly affixed water-resistant labels:

" Sample identification number
" Sample collection date and time
" Name or initials of person collecting the sample
. Preservation method (if applicable).

A list of sample analyses is not required for sample labels because the list could be quite
long. The laboratory will consult the PSAPs for appropriate analyses and additional
guidance for preparing the sample for analysis.

Sample Custody

See Section 4.3 of the SAP.
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Sample Containers and Preservatives

Level I EPA pre-cleaned sample containers will be used for soil samples collected for
chemical and radiological analysis. Container sizes may vary depending on
laboratory-specific volumes/requirements fbr meeting analytical detection limits, If,
however, the dose rate on the outside of a sample jar or the curie content within the
sample exceeds levels acceptable by an offsite laboratory, the sampling lead can send
smaller volumes to the laboratory.

Sample Shipping

The radiological control technician will measure the contamination levels on the outside
of each sample jar and the dose rates on each sample jar. The radiological control
technician also will measure the radiological activity on the outside of the sample
container (through the container) and will document the highest contact radiological
reading in millirem per hour. This information, along with other data, will be used to
select proper packaging, marking, labeling, and shipping paperwork in accordance with
U.S. Department of Transportation regulations (49 CFR, "Transportation") and to verify
that the sample can be received by the analytical laboratory in accordance with the
laboratory's acceptance criteria.

A-2.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND
MAINTENANCE

Measurement and testing equipment used in the field or in the laboratory that directly
affects the quality of analytical data will be subject to preventive maintenance measures
to ensure minimization of measurement system downtime. Laboratories and onsite
measurement organizations must maintain and calibrate their equipment per manufacturer
or other applicable guidelines. Maintenance requirements (such as parts lists and
documentation of routine maintenance) will be included in the individual laboratory and
the onsite organization quality assurance plan or operating procedures (as appropriate).
Calibration of laboratory instruments will be performed in a manner consistent with
SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, or with
auditable U.S. Department of Energy Hanford Site-wide and contractual requirements.

Consumables, supplies, and reagents will be reviewed in accordance with SW-846
requirements and will be appropriate for their use. Note that contamination is monitored
by the QC samples discussed in Section 6.1 of the SAP.

A-2.7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

See Sections 7.2 and A-2.6.

48
B-49



RPP-PLAN-31715 Rev I

A-2.8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

See Section A-2.6.

A-2.9 NON-DIRECT MEASUREMENTS

See Section 4.1 for a discussion on use of NDA.

A-2.10 DATA MANAGEMENT

Data generated as a result of sampling and data analysis activities will follow
requirements outlined in this QAPjP and shall be managed and stored in accordance with
applicable programmatic requirements governing data management procedures. At the
direction of the task lead, all analytical data packages shall be subject to final technical
review by qualified personnel before the results are submitted to the regulatory agencies
or before inclusion in reports. Electronic data access, when appropriate, shall be via a
database (e.g., HEIS or a project-specific database). Where electronic data are not
available, hard copies shall be provided in accordance with Section 9.6 of the Hanford
Federal Facility Agreement and Consent Order (Ecology, EPA, and DOE. 1989).

Planning for sample collection and analysis shall be in accordance with the programmatic
requirements governing laboratory sample collection activities. In the event that specific
procedures do not exist for a particular work evolution, or if it is determined that
additional guidance to complete certain tasks is needed, a work package will be
developed to adequately control the activities, as appropriate. Examples of the sample
teams' requirements include the activities associated with the following:

" Chain of custody/sample analysis requests
* Project and sample identification for sampling services
. Control of certificates of analysis
. Logbooks, checklists
" Sample packaging and shipping.

Approved work control packages and procedures will be used to document radiological
measurements when implementing this SAP. Examples of the types of documentation
for field radiological data include the following:

" Instructions regarding the minimum requirements for documenting radiological
controls information as discussed in 10 CFR 835, "Occupational Radiation
Protection"

* Instructions for managing the identification, creation, review, approval, storage,
transfer, and retrieval of Hanford Site radiological records

* The minimum standards and practices necessary for preparing, performing, and
retaining radiological-related records

I The indoctrination of personnel on the development and implementation of
survey/sample plans
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* The requirements associated with preparing and transporting regulated material.

A-3.0 ASSESSMENT AND OVERSIGHT

A-3.1 ASSESSMENT AND RESPONSE ACTIONS

Project management and Quality Assurance may conduct random surveillance and
assessments to verify compliance with the requirements outlined in this SAP, project
work packages, the project quality management plan, procedures, and regulatory
requirements. Deficiencies identified by these assessments shall be reported in
accordance with existing progrannatic requirements. Corrective actions will be
implemented as required by the Tank Farms Contractor policy and procedures.

A-3.2 REPORTS TO MANAGEMENT

Management will be made aware of deficiencies identified by assessments and
surveillances and subsequent corrective actions.
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A-4.0 DATA VALIDATION AND USABILITY

A-4.1 DATA REVIEW, VERIFICATION, AND VALIDATION

Sample data will be reviewed against existing knowledge of the characteristics and/or
composition of the type(s) of waste that was transferred through the pipes. See Section
4.1 for additional discussion of process knowledge. Verification activities include
checking completeness of laboratory analytical data packages (e.g., complete laboratory
QC documentation, all data results present, data narrative summary is complete, and all
report pages are present). Validation shall be performed on completed data packages by
a qualified independent contractor. Validation shall consist of verifying required
deliverables, requested versus reported analyses, and transcription errors. Validation also
shall include the evaluation and qualification of results based on holding time, method
blanks, matrix spikes, laboratory control samples, laboratory duplicates, and chemical
and tracer recoveries, as appropriate to the methods used. At least 5 percent of all data
shall be validated. No validation will be performed for physical data, field
measurements, or NDA results.

A-4.2 VERIFICATION AND VALIDATION METHOD

See above section (Section A-4.1).

A-4.3 RECONCILIATION WITH USER REQUIREMENTS

The data quality assessment process compares completed field-sampling activities to
those proposed in corresponding sampling documents and provides an evaluation of the
resulting data. The purpose of the data evaluation is to determine if quantitative data are
of the correct type and are of adequate quality and quantity to meet the project DQOs.
Data quality assessment will be performed according to guidelines in EPA/600/R-96/084,
Guidance for Data Quality Assessment, Practical Methods for Data Analysis, EPA
QA/G-9.
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A-5.0 QUALITY ASSURANCE PROJECT PLAN REFERENCES

10 CFR 830.120, "Quality Assurance Requirements," Title 10, Code ofFederal
Regulations, Part 830.120, as amended.

10 CFR 835, "Occupational Radiation Protection, " Title 10, Code ofFederal
Regulations, Part 835, as amended.

49 CFR, "Transportation," Title 49, Code ofFederal Regulations, as amended.

DOE Order 414.1C, Quality Assurance, U.S. Department of Energy, Washington, D.C.

Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order,
2 vols., Washington State Department of Ecology, U.S. Environmental Protection
Agency, and U.S. Department of Energy, Olympia, Washington, as amended.

EPA, 2000, Guidance for Data Quality Assessment, Practical Methods for Data Analysis,
EPA QA/G-9, QAOO Update, U.S. Environmental Protection Agency,
Washington, D.C.

EPA, 2001, EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5,
U.S. Environmental Protection Agency, Quality Assurance Division, Washington,
D.C.

SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, as
amended by Updates I [July 1992], IIA [August 1993], [IB [January 1995], and
111), Office of Solid Waste and Emergency Response, U.S. Environmental
Protection Agency, Washington, D.C.

WAC 173-303, "Dangerous Waste Regulations", Washington Administrative Code, as
amended, Washington State Department of Ecology, Olympia, Washington.
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1 TERMS

2 AEA alpha energy analysis
3 AG amber glass
4 ALARA as low as reasonably achievable
5 ASTM American Society for Testing and Materials
6 bgs below ground surface
7 CAS Chemical Abstracts Service
8 CERCLA Comprehensive Environmental Response, Compensation, and
9 Liability Act of 1980

10 CLARC Cleanup Levels and Risk Calculations under the Model Toxics
11 Control Act Regulation (CLARC Version 3.1) (Ecology 94-145)
12 CFR Code of Federal Regulations
13 COPC contaminant of potential concern
14 CVAA cold vapor atomic absorption
15 DOE U.S. Department of Energy
16 d/min disintegrations per minute
17 DQO data quality objective
18 EPA U.S. Environmental Protection Agency
19 FS feasibility study
20 GEA gamma energy analysis
21 GPC gas proportional counting
22 GW groundwater
23 HEIS Hanford Environmental Information System database
24 IC ion chromatograph
25 ICP inductively coupled plasma
26 ICP/MS inductively coupled plasma/mass spectrometry
27 IDW investigation-derived waste
28 N/A not applicable
29 NaI sodium iodide
30 NCEA National Center for Environmental Assessment
31 ORP DOE, Office of River Protection
32 OU operable unit
33 ppm, parts per million volume
34 PUREX Plutonium-Uranium Extraction (Plant or process)
35 QA quality assurance
36 QAPjP quality assurance project plan
37 QC quality control
38 RCRA Resource Conservation and Recovery Act of 1976
39 RESRAD RESidual RADioactivity (dose model)
40 RfD reference dose
41 RL DOE, Richland Operations Office
42 SAP sampling and analysis plan
43 STOMP Subsurface Transport Over Multiple Phases (code)
44 TBD to be determined
45 TSD treatment, storage, and/or disposal (unit)
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1 VOA volatile organic analyte
2 WAC Washington Administrative Code
3 WTPH-D Washington State total petroleum hydrocarbons - diesel range
j WTPH-G Washington State total petroleum hydrocarbons - gasoline range
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1
METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

If you know Multiply by To get If you know Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0394 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)
Area Area
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet
sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles
acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)
pounds 0.453 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces

(U.S., liquid)
tablespoons 15 milliliters liters 2.113 pints
ounces 29.573 milliliters liters 1.057 quarts
(U.S., liquid) (U.S., liquid)
cups 0.24 liters liters 0.264 gallons

(U.S., liquid)
pints 0.473 liters cubic meters 35.315 cubic feet
quarts 0.946 liters
(U.S., liquid) cubic meters 1.308 cubic yards

gallons 3.785 liters
(U.S., liquid)

cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (-F-32)*5/9 Centigrade Centigrade (C*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie
2
3
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1 APPENDIX C

2 SAMPLING AND ANALYSIS PLAN FOR THE 241-CX-72 STORAGE TANK

3 C1.O INTRODUCTION

4 This Sampling and Analysis Plan (SAP) directs the activities to be performed to characterize the
5 waste contents within the Resource Conservation and Recovery Act of 1976 (RCRA)
6 treatment, storage, and/or disposal (TSD) unit CX-241-72 Storage Tank in the 200-IS-I Operable
7 Unit (OU). Characterization of the CX-241-72 tank contents is not a Phase 1 sampling activity
8 associated with the pipeline systems. This sampling is being performed to gather data needed for
9 evaluation of RCRA tank closure options.

10 The sampling and analyses described in this document will provide data to characterize the waste
11 contents within the 241-CX -72 Storage Tank. Characterization activities described in the SAP
12 are based on implementing the data quality objective (DQO) process. Elements of this SAP were
13 derived from the DQO processes undertaken for the CX-241 Tank System, and include content
14 previously presented in DOE/RL-2002-14, Rev. 0, Appendix B, and DOE/RL-2002-14, Rev. 1,
15 Draft A, Appendix B.

16 C.1 200-IS-1 OPERABLE UNIT AND WASTE-SITE
17 LOCATION

18 The 241-CX-72 Storage Tank is located within the Hanford Site in south-central Washington
19 State, at the former Hot Semiworks Facility, east of B Plant in the 200 East Area. This waste site
20 is located within the exclusive land-use boundary identified in DOE/EIS-0222-F, Final Hanford
21 Comprehensive Land- Use Plan Environmental Impact Statement.

22 C1.2 SITE DESCRIPTION AND HISTORY

23 The following subsections briefly describe the 241 -CX-72 Storage Tank included in this SAP.

24 C1.2.1 241-CX Tank System

25 The 241-CX Tank System consists of the following three tanks: 241-CX-70 Storage Tank,
26 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank (Figure C-1). The tanks no
27 longer receive waste. Prior process uses and the status of the 241-CX-72 Storage Tank are
28 summarized in the following discussion.

29 C1.2.2 241-CX-72 Storage Tank

30 This tank was used for approximately 1 year in 1956 when 8,725 L (2,305 gal) of waste were
31 transferred into the tank for storage. The 241-CX-72 Storage Tank also was used to study the
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concentration of waste generated from the Hot Semiworks Facility pilot studies. Decontamination
flushes from the Hot Semiworks Facility also might have been sent to the 241-CX-72 Storage
Tank. Between December 1956 and May 1957, the waste in the tank was heated until enough
liquid evaporated that it was nearly dry. From 1960 through 1967, the 241-CX-72 Storage Tank
remained idle until it was taken out of service in 1967. In 1986, the 241-CX-72 Storage Tank was
decommissioned and filled with approximately 7.3 m (24 ft) of grout over a 3.4 m (1 l-ft) heel
consisting of non-liquid waste. Gamma spectroscopic, relative axial neutron flux profile, axial
temperature profile, and axial dose rate profile measurements were taken from a periphery drywell
to estimate remaining radionuclide content (Figure C-2). The 1 1-ft-thick sludge/waste heel at the
bottom of the tank contains fission products and transuranium isotopes. The design capacity of the
241-CX-72 Storage Tank is 8,860 L (2,340 gal).

Figure C-1. 241-CX Tank System Area Plan View.
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Figure C-2. Plot of Relative Axial Profile Neutron Flux and Dose Rate Measured in the
241 -CX-72 Storage Tank.

10,000

F I I I I II I I I

100,000 1,000,000 10,000,000
Neutron Flux (cpm) / Dose Rate (mrem/hour)

NOTE: The flange at the top of the drywell was used as the reference point for
the depths indicated in this plot. Bottom of the drywell was measured at 48 ft.
Neutron flux measurements were taken in January and May 1989. Beta/gamma
dose rate readings were taken subsequent to neutron measurements. Information
source: W HC-SD-CP-TI-148, Radiological Evaluation of Hot Semiworks
Tank 241-CX-72.
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1 The tank is being managed under RCRA interim status and is identified in a Hanford RCRA
2 Dangerous Waste Permit Application, Part A, Form 3. Based on a conservative designation,
3 mixed waste could be present containing toxic constituents (D002, and D004 through DOI 1), and
4 state-only (WCO2, WTO1, and WTO2). Information that has been compiled regarding the tank's
5 prior and current inventory is presented in Table C-1.

6 A greenhouse (Figure C-3) and caisson were constructed over the tank in 1990 in support of a
7 plan to remove the grout. The soil covering the upper portion of the tank and risers also was
8 excavated in 1990, and a steel caisson was extended from grade level to the top of the tank.
9 Because the tank contained an agitator assembly, mockup testing of grout removal activities was

10 conducted from January to September 1992. The mockup testing was ultimately terminated due
11 to problems encountered when drilling through the mockup of grout and embedded steel
12 (WHC 1993, Facility Decommissioning Report for Tank 241-CX-70).

13 The top of the vessel is currently sealed with a plate that extends over and seals the caisson
14 (Figure C-4). Five pipes extend from the tank to the above-grade level and two pipelines enter
15 the tank underground. Pipe openings at the top of the tank include a 2-in. fill pipe, a 3-in. vapor
16 pipe, a 4-in. dip tube nozzle, a 3-in. sealed test (dry) well, and two 8-in. access nozzles
17 (HW-55963 RD, The Self Concentration of High Level PUREX Wastes in The Hot Semiworks
18 Waste Concentrator). A manually operated agitator, extending above the tank, was used to
19 manipulate five individual paddles. The bottom of the caisson is sealed with a 12-in.-thick
20 reinforced grout plug that provides a base pad for the tank. The annulus between the tank and
21 caisson remains empty. The caisson to access the risers and the top of the tank is covered with a
22 protective lid located at floor-level in the greenhouse (BHI-01 173, Auditable Safety Analysis for
23 Surveillance and Maintenance of the 241-CX Tank System). An underground vault is located 9 ft
24 to the north of the centerline of the tank (Figure C-5). The vault was used to support former
25 waste concentration experiments and consisted of a mechanical pit, an instrument pit, and a
26 sampler pit. Drawings H-2-71672, Piping Plans 241CX Tanks 70 71 72, and SK-2-56955,
27 Piping Plans 241-CX Tanks 70 71 72, indicated that the waste streams entering the tank
28 bypassed the vault. The vault was filled with grout in 1986 as part of the decommissioning
29 activities (BHI-01 173).

30
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Table C-I._Summary Information for the 241 -CX-72 Storage Trank. (2Pages)____
Tank Tank Inventory (Based on Process Tank Inventory (Based on Samples or Radiological

Tdki Fadlity Tank Volume Tank Construction Fnction Knowledge) _Luggg) status
t~i- Served and Type Nonradiological RadIological Volume Nonradiological Radiolog'cal Constituents

Constituents Constituents IHandled Constituents

Tank is vertically
oriented: 40-in.
diameter by 35.8 ft
high; 0,38-in-thick
stainless steel plating
with five stiffening
rings around perimeter,
connected by three
rows of vertical guides;
resting on concrete pad
inside 6-ft diameter
carbon-steel caisson:
cylindrical heater
located just above each
stiffening ring; top of
tank sealed with plate
that extends over and
seals the caisson;
bottom of caisson
sealed with 12-in. thick
reinforced-grout plug
that provides base for
tank. Top of tank is
14 ft bgs; bottom is
-50 ft bgs,

Designed.
constructed. and
used for teininal
storage of wase
associated with
pilot PUREX
waste
concentration
studies performed
in A and C cells;
tank also niay
have been used for
fluids from
decontamination
of -lot Semiworks
Facility after
separations
projects;
investigations of
bumping
phenomenon were
conducted in the
tank. --- -

Chemical
residues in
sludgel
aggregate: minor
compared to
radiological
source termil

I Tperhound

cst imuatc:
2W g Pu.
11.)00 Ci
Cs- 137'-

9.7 X L
I2.3M
gal) 1

Nondestructive
assay (19891-
fluorine
compounds (see
information in
radiological
constituents
columnn)

241-CX-72 201-C
Bldg, A
and C
cells

2.00X- to
2.3W0-gal
experimental
underground
concentration
tank"

It-tank samples (1974): Pi
itotal) 1.13 E-8 g/gal. U (total)
243 E-3 g/gal, Sr-89/90
4.33 mCi/g. Cs-137 undetected:4

(1988) 2.0X to 8.000
disintegrations per minute alpha.
2640 to 5810 pCi gamma.
beta/gamma ratio of 25:1.
estimated 9,000 to 10,000 Ci
Cs- 137.1
1989 nondecjpuiheassay
(ganona spectroscopic. relativec
axial neutron flux, neutron flux,
axial temperature profile, and
axial dose rate profile
measurements) taken from
periphery drywell (not direct
samples): - Il-ft sediment layer
consisting of fission products and
transuranic isotopes at bottom of
tank: suggested uniform
distribution of activity in sludge
layer, with likely higher
concentration in bottom 2 to 3 ft
of tank; activity layer is dry and
does not contain hydrogenous
materials to thermalize the
neutrons generated within
contents of the tank; axial
temperature profile
measurements of 60 'F to 72 'F
indicated presence of
heat-generating wastes; dose
rates vary from 4 ren/h at 10 ft
above sludge layer to 265 R/h a
top of sludge layer, increasing to
-491 R/h at bottom of sludge
layer; transuranic content likely
is present in fluorides; plutonium
content of sludge is between I 50
and 200 g,

Capped
with
grout;
650 gal of
dried
sludge in
bottom'i'



Table C- 1. Summary Information for the 241 -CX-72 Storage Tank. (2 Pages)
Tank inventory (Based on Process Tank Inventory (Based on Samples or Radiological

Tank Facility Tank Volumne Knowledge) Logging)
tii Sered and Type Nonradiological Radiological Volume Nonrdiological Status

Ciootten Costitue tts I Handled I CContituents
bgs = below ground surface.
PUREX = Plutonium-Uranium Extraction (Plant or process).

'fi 11-01 173, Auditable Safeqy Analvsisfor Surveillance and Maintenance of the 241-CX Tank System.
B 1-01018, Environmental Restoration Contractor Management Plan for inactive Miscellaneous Uinderground Storage Tanks IM USTS).
'DOB-RL-92-18. Semiworks Plant Source Aggregate Area Management Study Report.
4AR00227. "Disposition and Isolation of Tanks 270-E-1. 270-W, 241-CX-70, 241-CX-71, and 241-CX-72
'W HC-SD-l)D- SAD- 01, Safety Evaluation for Interim Waste Management Activities in Tank 241 -CX-70, 7-tink 241- X-71. and Tank 241-CX-72,
"W HC-M R -0144. Plan and Appmachfr Completion of Decommissioning of Strontium Semiworks Plant.
'WIIC-.SD-DD-TI-040, Tank 241-CX-72 Preliminary Waste Characterization.
WHC-SD-CP-T- I148. Radiological Evaluation of hot Semwnorks Tank 241-CX-72.

"WHC-SD-DD-Tl-05 1, An Estimation of the Radionuclide Content of Thnk 241-CX-72.
"HW-52860, Standby Status Report for Hot Semi-Works Facility.
" 1-2-4093. 11ot Semi-Works Process Piping Plan A Cell.

'7- 1 -2-4420. Plot Plan Hot Semi- Wor*s Waste Seif-Concentrator.
" H-2-4535, Site Plan + Underground Piping Strontium Facilities.
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1 Figure C-3. Photograph of Containment Building (Greenhouse) Placed Over the
241 -CX-72 Storage Tank in 1990 (Photo Taken December 1999).
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Flgure C-4. Photograph of Plate Covering Access Caisson to Top of Tank.
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I Figure C-5. Schematic Diagram of 241-CX-72 Storage Tank Layout.
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I C2.0 QUALITY ASSURANCE PROJECT PLAN

2 The quality assurance project plan (QAPjP) establishes the quality requirements for
3 environmental data collection, including sampling, field measurements, and laboratory analysis.
4 The QAPjP complies with the requirements of the following:

5 0 U.S. Department of Energy (DOE) Directive CRD 0 414.1C, Quality Assurance

6 0 10 CFR 830 Subpart A, "Quality Assurance Requirements"

7 a EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans,
8 EPA QA/R-5.

9 C2.1 PROJECT MANAGEMENT

10 This section addresses the basic areas of project management and ensures that the project has a
I1 defined goal, that the participants understand the goal and approach to be used, and that the
12 planned outputs have been appropriately documented.

13 C2.1.1 Project/Task Organization

14 The project organization is described in the subsections that follow and is shown in Figure C-6.

15 C2.1.1.1 Waste Site Remediation Manager

16 The Waste Site Remediation manager provides oversight for all activities and coordinates with
17 DOE, Richland Operations Office (RL) and regulators in support of sampling activities. In
18 addition, support is provided to the task lead to ensure that the work is performed safely and
19 cost-effectively.

20 C2.1.1.2 Remediation Task Lead

21 The Remediation task lead is responsible for direct management of sampling documents and
22 requirements, field activities, and subcontracted tasks. The task lead ensures that the field team
23 lead, samplers, and others responsible for implementation of this SAP and the QAPJP are
24 provided with current copies of this document and any revisions thereto. The task lead works
25 closely with quality assurance, health and safety, and the field team lead to integrate these and
26 the other lead disciplines in planning and implementing the workscope. The task lead also
27 coordinates with, and reports to, RL, regulators, and the Project Hanford Management Contractor
28 on all sampling activities.

29
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Figure C-6. Project Organization.

Waste Site
Remediation

Manager

Remnediation Quality
Task Assurance

Engineer
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Management --- Lead Engineering Management Safety

FGW77.2

Samplers Radiological
Control Technicians

2

3 C2.1.1.3 Quality Assurance Engineer

4 The Quality Assurance engineer is matrixed to the Remediation task lead and is responsible for
5 quality assurance issues on the project. Responsibilities include oversight of implementation of
6 the project quality assurance requirements; review of project documents, including SAPs (and
7 the QAPjP); and participation in quality assurance assessments on sample collection and analysis
8 activities, as appropriate.

9 C2.1.1.4 Waste Management

10 The Waste Management lead communicates policies and procedures and ensures project
11 compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective
12 manner. Other responsibilities include identifying waste management sampling/characterization
13 requirements to ensure regulatory compliance interpretation (e.g., with WAC 173-303,
14 "Dangerous Waste Regulations") of the characterization data to generate waste designations,
15 profiles, and other documents that confirm compliance with Environmental Restoration Disposal
16 Facility waste acceptance criteria specified in BHI-00139, Environmental Restoration Disposal
17 Facility Waste Acceptance Criteria.

18 C2.1.1.5 Field Team Lead

19 The field team lead has the overall responsibility for the planning, coordination, and execution of
20 the field characterization activities. Specific responsibilities include converting the sampling
21 design requirements into field task instructions that provide specific direction for field activities.

C2-2
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1 Responsibilities also include directing training, mock-ups, and practice sessions with field
2 personnel to ensure that the sampling design is understood and can be performed as specified.
3 The field team lead communicates with the Remediation task lead to identify field constraints
4 that could affect the sampling design. In addition, the field team lead directs the procurement
5 and installation of materials and equipment needed to support the fieldwork.

6 The field team lead oversees field-sampling activities that include sample collection, packaging,
7 provision of certified clean sampling bottles/containers, documentation of sampling activities in
8 controlled logbooks, chain-of-custody documentation, and packaging and transportation of
9 samples to the laboratory or shipping center.

10 The field team leads, samplers, and others responsible for implementation of this SAP and the
11 QAPjP will be provided with current copies of this document and any revisions thereto.

12 C2.1.1.6 Radiological Engineering

13 The Radiological Engineering lead is responsible for the radiological engineering and health
14 physics support within the project. Specific responsibilities include conducting
15 as-low-as-reasonably-achievable (ALARA) reviews, exposure and release modeling, and
16 radiological controls optimization for all work planning. In addition, radiological hazards are
17 identified and appropriate controls are implemented to maintain worker exposures to the hazards
18 ALARA. Radiological Engineering interfaces with the project safety and health representative
19 and plans and directs radiological control technician support for all activities.

20 C2.1.1.7 Sample and Data Management

21 The Sample and Data Management organization selects the laboratories that perform the
22 analyses. This organization also ensures that the laboratories conform to Hanford Site internal
23 laboratory quality assurance requirements, or their equivalent, as approved by RL, the
24 U.S. Environmental Protection Agency (EPA), and the Washington State Department of
25 Ecology. The Sample and Data Management organization initiates audits of the laboratories
26 periodically to ensure compliance. Sample and Data Management receives the analytical data
27 from the laboratories, makes the data entry into the Hanford Environmental Information System
28 (HEIS) database, and arranges for data validation. Validation will be performed on completed
29 data packages (including quality control [QC] samples) by Fluor Hanford's Environmental
30 Information Services group or by a qualified independent contractor.

31 C2.1.1.8 Health and Safety

32 Responsibilities include coordination of industrial safety and health support within the project as
33 carried out through safety and health plans, job hazard analyses, and other pertinent safety
34 documents required by Federal regulation or by internal Fluor Hanford work requirements. In
35 addition, assistance is provided to project personnel in complying with applicable health and
36 safety standards and requirements. Personnel protective clothing requirements are coordinated
37 with Radiological Engineering.

C2-3
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1 C2.1.2 Background and Problem Definition

2 The 200-IS-1 OU consists of waste sites that stored or transferred liquid waste containing low to
3 high concentrations of radionuclides and nonradiological constituents. The sites include RCRA
4 TSD units and RCRA past-practice waste sites. Included in the 200-IS-1 Tanks/Lines/Pits/Boxes
5 Waste Group OU is the 241-CX Tank System. Interim closure activities have been completed
6 for these RCRA units.

7 For the 241 -CX-72 Storage Tank, environmental measurements are necessary to support the
8 remedial investigation/feasibility study process and remedial decisions. To meet RCRA closure
9 requirements, the composition of the waste remaining in the tank needs to be determined.

10 C2.1.3 Project and Task Description

11 The field activities described in the SAP include use of borehole drilling and sampling and
12 analysis for evaluation of the waste contents within the 241-CX-72 Storage Tank. A borehole
13 will be drilled through about 25 ft of grout into an approximately 11-ft-thick sludge/waste heel
14 occupying the bottom of the tank. Coring will be conducted to retrieve material from the
15 designated sample intervals. Samples will be analyzed for radiological and nonradiological
16 contaminants of potential concern (COPC). Sampling for analysis of investigative-derived waste
17 (IDW) generated during drilling will be addressed through a waste designation DQO process
18 before the field characterization activities begin.

19 At the completion of the field investigation, a field report will be prepared to summarize
20 activities performed and information collected in the field. The report will include survey data
21 for the borehole location, the number and types of samples collected and associated HEIS
22 numbers, inventory of IDW containers, geological logs, and field-screening results.

23 C2.1.4 Quality Objectives and Criteria for
24 Measurement Data

25 EPA 600/R-96/055, Guidance for the Data Quality Objectives Process, EPA QA/G-4, was used
26 to support the development of this SAP. The DQO process is a strategic planning approach that
27 provides a systematic process for defining the criteria that a data collection design should satisfy.
28 Using the DQO process ensures that the type, quantity, and quality of environmental data used in
29 decision making will be appropriate for the intended application. This section summarizes the
30 key outputs resulting from the implementation of the DQO process.

31 C2.1.4.1 Contaminants of Concern

32 The DQO process identifies the need to develop a list of COPCs for the 200-IS-1 OU waste sites.
33 Development of the COPCs is an essential step toward refining the preliminary conceptual
34 contaminant distribution models. From an investigation of historical sources including process
35 documents, logbooks, original plant technical manuals, and interviews of plant operators, a
36 preliminary list of potential contaminants was identified. Screening of this list was conducted
37 during the DQO process to arrive at a final list of COPCs for the 200-IS-1 OU. As part of the
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Radionuclides
14596-10-2 Americium-241 13981-16-3 Plutonium-238

14234-35-6 Antimony-125 15117-48-3 Plutonium-239

14762-75-5 Carbon-14 14119-33-6 Plutonium-240

13967-70-9 Cesium-134 13982-63-3 Radium-226

10045-97-3 Cesium-137 15262-20-1 Radium-228

10198-40-0 Cobalt-60 10098-97-2 Strontium-90

14683-23-9 Europium-152 14133-76-7 Technetium-99

15585-10-1 Europium-154 7440-29-1 Thorium-232

14391-16-3 Europium-155 13968-55-3 Uranium-233

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234

15046-84-1 Iodine-129 15117-96-1 Uranium-235

13994-20-2 Neptunium-237 13982-70-2 Uranium-236

13981-37-8 Nickel-63 7440-61-1 Uranium-238

7429-90-5 Aluminum 7439-96-5 Manganese

7664-41-7 Ammonia/ammonium 7439-97-6 Mercury (inorganic)

7440-36-0 Antimony 7439-98-7 Molybdenum

7440-38-2 Arsenic 7440-02-0 Nickel

22569-72-8 Arsenic (III) 14797-55-8 Nitrate

17428-41-0 Arsenic (V) 14797-65-0 Nitrite

7440-39-3 Barium 14265-44-2 Phosphate

7440-43-9 Cadmium 7782-49-2 Selenium

16887-00-6 Chloride 7440-22-4 Silver

7440-47-3 Chromium III 7440-24-6 Strontium

18540-29-9 Chromium (VI) 14808-79-8 Sulfate

7440-48-4 Cobalt 14265-45-3 Sulfite
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assessment and integration of DOE, Office of River Protection (ORP)-owned waste sites into the
200-IS-1 OU work plan, a follow-on DQO effort was conducted in the fall of 2004 and a more
comprehensive list of COPCs was developed. Development of this list is summarized in
Section 3.6 of DOE/RL-2002-14, Rev. 1, Draft A. The revised list of COPCs is identified in
Table C-2. Because of limited documentation and uncertainties associated with some waste
stream compositions, routing processes, and disposal actions, this comprehensive COPC list was
developed for use at any 200-IS-I OU waste site. Based on the supplemental DQO process
conducted in the fall of 2004, use of this list for the 241-CX Tank System was determined to be
appropriate.

Table C-2. CX-241-72 Storage Tank (200-IS-1 Operable Unit)
Contaminants of Potential Concern List. (2 Pages)
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Table C-2. CX-241-72 Storage Tank (200-IS-1 Operable Unit)
Contaminants of Potential Concern List. (2 Pages)

CAS Number Analyte Name CAS Number Analyte Name

7440-50-8 Copper 7440-28-0 Thallium

57-12-5 Cyanide 7440-31-5 Tin

16984-48-8 Fluoride 7440-61-1 Uranium

7553-56-2 Iodine 7440-62-2 Vanadium

7439-92-1 Lead 7440-66-6 Zinc

7439-93-2 Lithium

_____________ ~Organics ________

75-34-3 1,1-dichloroethane (DCA) 156-59-2 Cis- 1,2-dichlorothylene

75-35-4 1,1 -dichloroethene 53-70-3 Dibenz[a,hjanthracene

71-55-6 1,1,1-trichloroethane (TCA) 75-09-2 Dichloromethane (methylene
1,1,1chloride)

79-00-5 1,1,2-trichloroethane 100-41-4 Ethyl benzene

79-34-5 1,1,2.2-tetrachloroethane 193-39-5 Indeno[ 1,2,3-cd]pyrene

95-50-1 1,2-dichlorobenzene 108-10-1 Methyl isobutyl ketone
(MIBK, hexone)

107-06-2 1,2-dichloroethane (DCA) 91-20-3 Naphthalene

541-73-1 1,3-dichlorobenzene 104-51-8 n-butyl benzene

121-14-2 2,4-dinitrotoluene 127-18-4 Tetrachloroethylene (PCE)

78-93-3 2-butanone (methyl ethyl 108-88-3 Tolueneketone/MEK)

591-78-6 2-hexanone 156-60-5 Trans-1,2-dichloroethene

71-43-2 Benzene 79-01-6 Trichloroethylene (TCE)

56-55-3 Benzo[a]anthracene 1330-20-7 Xylene

50-32-8 Benzo[alpyrene 68334-30-5 Total petroleum hydrocarbons
(TPH)

205-99-2 Benzo[blfluoranthene 95-48-7 2-methylphenol (o-cresol)

207-08-9 Benzo[klfluoranthene 106-44-5 4-methylphenol (p-cresol)

71-36-3 Butanol (n-butyl alcohol) 112-40-3 Normal paraffin hydrocarbons

56-23-5 Carbon tetrachloride 108-95-2 Phenol

108-90-7 Chlorobenzene 1336-36-3 Polychlorinated biphenyls
(PCBs)

67-66-3 Chloroform N/A Gasoline range organics

218-01-9 Chrysene 68334-30-5 Diesel range organics
CAS = Chemical Abstracts Service. N/A = not applicable.
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1 If additional analytes not identified as COPCs are detected by the analytical methods used for
2 laboratory analysis, the additional detected analytes and their concentrations will be evaluated
3 against regulatory standards, or risk-based screening levels if exposure data are available, and
4 existing process knowledge. All detected analytes will be reported and included in support of
5 remedial action decision making.

6 C2.1.4.2 Error Tolerance and Decision Consequences

7 A nonstatistical sampling design was identified as appropriate for this waste site. Using a
8 nonstatistical sampling design, there is no need to define the tolerable limits on decision error
9 because these only apply to statistical designs. Chapters 5.0 and 6.0 of the Work Plan

10 summarize the activities that are planned after the characterization efforts described in this SAP
11 are evaluated.

12 C2.1.4.3 Analytical Quality Objectives

13 Analytical quality objectives and criteria for laboratory measurement data are presented in
14 Table C-3 for radiological and nonradiological analytes. Analyses of physical properties will be
15 performed according to American Society for Testing and Materials procedures, if applicable.

16 In the event of a laboratory analytical failure, the laboratory is required to initiate corrective
17 actions with the Sample Data Management team of the Environmental Information Systems
18 group. As part of the data package transmittal procedure, a sample disposition record is
19 generated to define the problem and to indicate the agreed-upon solution reached with
20 discussions by the project manager or task lead. As part of the sample disposition process,
21 quarterly trend reports containing quality statistics are compiled based on the sample disposition
22 records. This provides an insight into emerging problems and the effectiveness of past responses
23 to problems.

24 C2.1.4.4 Laboratory Sample Custody

25 Sample custody during laboratory analysis will be addressed in the applicable laboratory
26 standard operating procedures. Laboratory custody procedures will ensure the maintenance of
27 sample integrity and identification throughout the analytical process.

28 C2.1.5 Quality Assurance Objective

29 The quality assurance objective of this plan is to develop implementation guidance that will
30 provide data of known and appropriate quality and adhere to the approved Fluor Hanford QAPJP.
31 Data quality is assessed by representativeness, comparability, accuracy, precision, and
32 completeness. The applicable QC guidelines, quantitative target limits, and levels of effort for
33 assessing data quality are dictated by the intended use of the data and the nature of the analytical
34 method. Each of these is addressed in the following subsections.

35
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Table C-3a. Analytical Performance Requirements for Radionuclides.

__________ ~Radlonucildes ________

Americiumi-241 14596-10-2 335 2,240 N/A Americium isotopic - AEA 1 1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Antimony-125 14234-35-6 32.4 216 ' N/A GEA 50 0.1 *20%(e) 80-I 20%(e) ±35%(e) 65-I 35%(e)
14762-75-5 33,100 221,000 N/A Chem. separation - liquid scintillation 15 15 20%(e) 80-120%(e) 35%(e) 65-135%(e)

Ceim1413967-70-9 8.43 56.2 N/A GEA 15 0.1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)
Ceim1710045-97-3 23.4 156 N/A GEA 15 0.1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Cobalt-60 10198-40-0 4.90 32.7 N/A GEA 25 0.05 ± 20%(e) 80-120%(e) ±35%(e) 65-l35%(e)

Europium-152 14683-23-9 11.4 75.7 N/A GEA 50 0.1 *20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Europium-154 15585-tO-I 10.3 68.9 N/A GEA 50 0.1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Europium-155 14391-16-3 426 2,840 N/A G3EA 50 0.1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Iodine- 129 15046-84-I 3,081 20,500 0.024 Chem. separation - low-energy photon 5 2 ±20%(e) 80-I 20%(e) ±35%(e) 65-I 35%(e)
_spectroscopy

Neptunium-237 13994-20-2 59.2 395 N/A Neptunium-237 isotopic - AEA I I ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)
Nickel-63 1398 1-37-8 4,026 20,500,000 N/A Chem. separation - liquid scintillation 15 I5 ±20%(e) 80-I20%(e) ±35%(e) 65-135%(e)

Plutonium-238 13981-16-3 470 3,130 N/A Plutonium isotopic - AEA I I ±20%(e) 80-I20%(e) ±35%(e) 65-135%(e)
Plutonium-239/240 Pu-239/240 425 2,840 N/A Plutonium isotopic - AEA I I 20%(e) 80-I20%(e) ±35%(e) 65-135%(e)

Radium-226 13982-63-3 7.03 46.9 N/A Chem. separation -liquid GJE A-solid 1 0.1 ±20%(e) 80-120%(e) *35%(e) 65-135%(e)
Radiu-228 15262-20-I 8.15 54.3 N/A Chem. separation - liquid GEA - solid 3 0.2 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)
Strontium-90 Rad-Sr 2,410 16,100 N/A Chem. separation-GPC 2 1 20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Technetiumn-99 14133-76-7 412,000 2,740,000 171 Chem. separation - liquid scintillation 15 15 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Thorium-232 7440-29-1 4.8 32 N/A Thorium isotopic - AEA/ICP/MS 1 1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Tritium (H-3) 10028-17-8 66,900 446,000 4,100 Chem. separation - liquid scintillation 400 400 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)
Uranium-233/234 13966-29-5 2,660 3,280 39.5 Uranium isotopic - AEA/ICP/MS 1 1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Uranium-235/236 15117-96-3 101 67.4 3.92 Uranium isotopic - AEAICP/MS I ± ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Uranium-238 U-238 504 3,360 38.1 Uranium isotopic - AEA/ICP/MS 1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e)

Footnotes, acronyms, and references are cited at th e end of Table C -3b.



Table C-3b. Analytical Performance Requirements for Nonradionuclides. (6 Pages)

Preliminary Action Level' qu ire argt

COPO CAS # Nae/AnalyticalTechnology ~ Precision Accuracy Precision Accuracy
17-340-745 Protectiong Hiota Water Cone. Soil Cone. Water Water Soil Soil
Method 0 Protection (mg/L) (ntg/kg)

Aluminum 7429-90-5 11.800 (i) 45 N/A EPA Method 6010 0.05 5 j20%j) 80-120%tj) ±35%tj) 65-135%Cl)
Antimony 7440-36-0 1,400 5.4 (k) EPA Method 6010/200.8 0,06 0.6 ±20%(j) 80-120%0) ±35%(j) 65-135%(J)
Arsenic 7440-38-2 87.5 65 (1) 6.5 (1) EPA Method 6010/200.8 0.1 10 ±20%(j) 80-120%(0) ±35%(j) 65-135%(j)
Barium 7440-39-3 245,000 923 1,320 EPA Method 6010/200.8 0.05 2 ±20%(j) 80-120%(j) ±35%(j) 65-135%(j)
Cadmium 7440-43-9 139 (n) 0.81 (n) 36 EPA Method 6010/200.8 (trace) 0-002 0.2 ±20%(j) 80-120%j) ±35%6) 65-135%(j)
Chromium (total) 7440-47-3 N/A 2,0() 135 EPA Method 6010/200.8 (trace) 0.(X2 0.2 ±20%(j) 80-120%(j) ±35%(j) 65-135%(j)
Chromium VI 18540-29-9 2.1 (in) 0.2 (o) N/A EPA Method 7196 colorimettic 0,01 0.5 ±20%0) 80-120%(j) +35%(j) 65-135%j)
Cobalt 7440-48-4 70.,000 (p) 290(p) (k) EPA Method 6010/200.8 0.02 2 :20%j) 80-120%(j) ±35%Q.) 65-135%tj)

Copper 7440-50-8 130,0() 22 (n) 550 EPA Method 6010/200.8 0,025 2.5 ±20%(j) 80-120%(j) ±35%0) 65-135%(j)

EPA Method 6010/2008 0.1 10 *20%(j) 80-120%(j) ±35%(j) 65-135%(j)
Lead 7439-92- I I,00(1 (q) 270 (o) 220

EPA Method 6010/200.8 (trace) 0.0I 1 ±20%(j) 80-120%(j) ±35%(j) 65-135%(j)
Lithium 7439-93-2 70.000 (r) 1,930 (r) N/A EPA Method 6010 0,025 2.5 ±20%0) 80-120%(j) ±35%0) 65-135%(j)
Manganese 7439-96-5 490,000 65.3 23,5"J EPA Method 6010/200.8 0.005 0,5 ±20%(j) 80-120%(j) ±35%(j) 65-135%(j)

EPA Method 7470/200.8 0.005 N/A ±20%t) 80-120%(j) ±35%(j) 65-135%(j)

EPA Method 7471/20.8 N/A 02 20%j) 80-120%j) ±35%j) 65-135%j)
Molybdenum 7439-98-7 17,500 32.3 71 EPA Method 6010/200.8 0.02 2 ±20%j) 80-120%(j) 35%(j) 65-135%(j)

Nickel 7440-02-0 70,00 (s) 130 1,850 EPA Method 6010/200,8 0.04 4 ±20%(j) 80-120%(j) ±35%(j) 65-135%(,)

Selenium 7782-49-2 17.500 5.2 0.8 EPA Method 6010/200.8 0.1 1 ±20%j) 80-120%(j) ±35%(j) 65-135%(j)

Silver 7440-22-4 17.5W0 0.88(t) (k) EPA Method 6010/20.8 (trace) 0,005 0.5 ±20%(j) 80-120%0) t35%0) 65-135%(j)

Strontium 7440-24-6 2,100,000 2,920 N/A EPA Method 6010/200.8 0,01 1 :20%tj) 80- 120%(j) ±35%(j) 65-135%(j)

Thallium 7440-28-0 245 1.59 N/A EPA Method 6010/200.8 0.05 o.5 t20%(j) 80- I20%(j) ±35%(j) 65-135%(j)

tin 7440-31-5 2,1 00,000 25.000 (k) EPA Method 6010/200.8 0.1 to ±20%6) 80-120%(j) ±35%tj) 65-135%(j)

Uranium total - kinetic
Uranium (total) 7440-61-1 1,050 1.32 N/A phosphorescence analysis/EPA 0.0001 0.001 ±20%(j) 80-120%(j) ±35%(j) 65-135%i)

-Method 200.8
Vanadium 7440-62-2 24,50 2,24 (k) EPA Method 6010/200.8 0,025 2.5 20%(j) 80-120%(j) ±35%(j) 65-135%(j)

Zinc 7440-66-6 1,050,000 5,970 570 EPA Method 6010/200.8 ,01 I ±20%(j) 80-120%(j) ±35%(j) 65-135%tj)

tQ
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Amnmonia/
arnitioniut 7664-41-7 N/A N/A N/A rEPA Method 350/300.7 0.05 0.5 80-120%(j) ±35%(j) 65-135%j)

Chloride 16887-00-6 N/A 1,000 N/A EPA Method 300.0 0.5 5 ±20%(j) 80-120%(j) ±35%(j) 65-135%(j)

Cyanide 57-12-5 70,000 0.80 N/A Total cyanide - EPA Method 9010 - 0,005 05 ±20%(j) 80-120%(j) 35%(j) 05-135%(j)
__________________ __________ __________ colorirnetric ________________ _____

Fluoride 16984-48-8 210.000 24.1 N/A EPA Method 300.0 0.5 5 ±20%0) 80-120%(j) ±35%j) 65-135%fj)

lodine 7553-56-2 N/A N/A N/A EPA Method 345.1 2 20 ±20%(j) 80-120%(j) t35%j) 65 135%(j)
Nitrate 14797-55-8 5,60(),00( 40 N/A EPA Method 300.0 0,25 2.5 ±20%(j) 80-120%(j) ±35%(j) 65-135% t')

Nitrite 14797-65-0 350,000 4 N/A EPA Method 300.0 (125 2.5 ±20%(j) 80-120%(j) ±35%(j) 65-13 5%(j)

Phosphate 14265-44-2 N/A N/A N/A EPA Method 300 05 5 ±20%() 80-120%(j) ±35%(j) 65-135%(j)

Sulfate 1 4808-79 8 N/A 1,030 N/A EPA Method 300.0 0.5 5 ±20%(j) 80-120%(j) ±35%(j) 65-135%(j)

Sulfite 1 4265-45-3 N/A N/A N/A EPA Method 377.1 2 20 ±20%j) 80-120%(j) ±35%(j) 65-135%(j)

_________________ _________ __________organic-,_____ _________

,IJ-dichloroethylene 75-35-4 219 0.0005 N/A EPA Method 826015035A 0.005 0.005 ±20%(u) 50-150%(u) ±35%(u) 50-150%,)

l,1,2-trichloroethane 7910-5 2,300 0.00427 N/A EPA Method 8260/5035A 0.005 0.05 ±20%(u) 50-1 50%(n) ±35%(u) 50 150%(u)

1a1.2.2- 79-34-5 656 0.00123 N/A EPA Method 8260/5035A 0,005 0.005 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)
tettachloroethane
1,2-dichlorobenzene 95-50-1 315.000 7.03 N/A EPA Method 8270 0.01 0.330 ±20%(u) 50-150%(u) ±35%(u) 50-150t(u)

1,3-dichlorobenzene 541-73-) 105,00) (v) 3,09(v) N/A EPA Method 8270 (1.01 0,330 ±20%(u) 50-150%(u) ±35%(u) 50-150%0)

2,4-dinitrotoluene 121-14-2 7.000 0189 N/A EPA Method 8270 0.01 0.330 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

2-hexanone 591-78-6 140,000 (w) 2,73 (w) N/A EPA Method 8260/5035A 0.01 0.01 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Benzene 71-43 2 2,390 0.Y)448 N/A EPA Method 8260/5035A 0.05 0.0015 ±20%(u) 50-I150%(u) ±35%(u) 50-150%(u)

Benzo[aJanthracene 56-55-3 180 (p) 0.856 (p) N/A EPA Method 8270 ()01. 0.330 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Benzo[a]pyrene 50-32-8 18 (x) 0.232 (x) 300 EPA Method 8270 0.01 0.330 ±20%(u) 50-150%(u) ±35%(u) 50-150% (u)

Beuzolbhfluoranthene 205-99-0 180 (p) 2.95 (p) N/A EPA Method 8270 0.01 0.330 ±20%(u) 50-150%(u) i35%(u) 50-150%(u)

BenzotkJlluoranthene 207-08-9 1.800 (p) 29.5 (p) N/A EPA Method 8270 0,01 0.330 +20%(u) 50-150%(u) ±35%(u) 50-150%(u)

n-butyl alcohol 71-36-3 350,00 6.62 N/A EPA Method 8015 5 5 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Carbon tetrachloride 56-23-5 1,010 0.031 N/A EPA Method 8260/5035A (1005 0,0015 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Chlorobenzene 108-90-7 70(Xxi 0.874 N/A EPA Method 8260/5035A 005 0,005 ±20%(u) 50-150%(u) t35%(u) 50-50%(u)

C-)



Table C-3b. Analytical Performance Requirements for Nonradionuclides. (6 Pages)

Prefininary Action LeveP Required Target

COPCs CAS # WAC Terrestrial Nae/Analytical Technology' Precision Accuracy Precision Accuracy
173-340-74$ GW Blots Water Con. Soil Cone. Water Water Soi Soil
Method C' ( ) Protection' (mg/L) (rag/kg)

(mg/kg)(mg/kg)

Chloroform 67-66-3 21,5W0 0,0381 N/A EPA Method 8260/5035A 0.005 0.005 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Chrysene 218-01-9 18, 00 (p) 95.6 (p) N/A EPA Method 8270 0.01 0,330 ±20%(u) 50-150%(u) 35%(u) 50-150%(u)

Butyl benizene; n 104-51-8 240 (y) 1 10 (y) N/A EPA Method 8260/5035A 0005 0.005 ±20%tu) 50-150%(u) ±35%(u) 50-150%(u)

Dibenzla,hlanthracene 53-70-3 18 0.429 N/A EPA Method 8270 0.01 0.330 20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Dichloroethane; 1,1 75-34-3 350,000 4.37 N/A EPA Method 8260/5035A 0,01 0.01 ±20%(u( 50-150%(u) ±35%(u) 50-150%(uI

Dichloroethgane; 1,2 107-06-2 1,440 0.00232 N/A EPA Method 8260/5035A 0.005 0,0015 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)
Dichloroethylene; 156-60-5 31,500 (z) 0.36 (t) N/A EPA Method 8260/5035A 0.001 0.0) ±20%(u) 50-150%(u) *35%(u) 50-150%(u)1,2- (trans) _____ _____ ______

Iichloroethylcne; 156-59-2 31.500 (z) 0,36 (t) N/A EPA Method 8260/5035A 0.001 0 (K)I ±20%(u) 50-150%(u) *35%(u) 50-150%(u)1,2-cis- _____

Ethylbenzene 10(-41-4 350,0X) 6.05 N/A EPA Method 8260/5035A 0,005 U(.005 ±20%(u) 50-150%(u) ±35%(u) 50-150%fu)

Indeno[l,2,3-cdjpyrene 193-39-5 180 (p) 8.33 (p) NIA EPA Method 8270 0.01 0.330 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)
Methyl ethyl ketone 78-93-3 2. 1 0X.1)0 19.6 N/A EPA Method 8260/5035A 0.0 1 0.01 ±20%(u) 50-150%(w -35%(u) 50-150%tu)(MEK, 2-butanone) ___________ ____________________

Naphthalene 91-20-3 14,000 (aa) 2.03 (aa) N/A EPA Method 8270 0.01 0.330 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)
Methyl isobulyl ketone 108-10-1 280,000 2.71 N/A EPA Method 8260/5035A 0.01 0,01 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)(MIBK heirone) __________________________________________________________

Methviene chloride 75-09-2 17.500 0.0218 N/A EPA Method 8260/5035A 0,005 0.005 ±20%(u) 50-150%(u) +35%(u) 50- 150%(u)
(dichlorviflethane) ______ ______ _______ _______________________________________

Polychlorinated 1336-36-3 10 (q) 0.0021 (bb) 2 EPA Method 8082 001)15 0.0165 +20%(6) 50-150%(u) t35%(u) 50-15t%(u)
biphenyls I_________________ ________________ ____ _____

Tetrachloroethylene 127-18-4 243 0.00086 N/A EPA Method 8260/5035A 0,005 0.0)5 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Toluene 108-88-3 28,X)0 4.65 N/A EPA Method 8260/5035A 0.005 0.005 ±20%(u) 50-150%(u) ±35%(u) 50-150c(u)

Trichlorethane; 1,1.1 71-55-6 3,150,000 1.58 N/A EPA Method 8260/5035A 0.005 0,005 +20%(u) 50-150%(u) ±35%(u) 50-150%(ti)

Trichloroethylene 79-01-6 328 0.00072 N/A EPA Method 8260/5035A 0 005 0.005 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Xylene (total) 1330-20-7 700,000 14.6 N/A EPA Method 8260/5035A 0,005 005 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)

Total petroleum WTPH-D/Analytical Methods for
hydrocarbons - diesel 68334-30-5 2(00 (q) 2.U00 (q) 15.000 Petroleum Hydrocarbons 0.5 5 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)
to oil range (kerosene) (Ecology 97-602)
Oil and Grease 8008-20-6 2,0) 2,000 N/A EPA 413.N 2 200 :20%(u) 50-150%(u) ±35%(u) 50-150%(u)
2-methylphenol 95-48-7 175.00 ) 103 N/A EPA Method 8270 0,01 0.330 ±20%(u) 50-150%tu) -35%(u) 50-150%(u)(o-cresol)II'l'IIIIII

t



Table C-3b. Analytical Performance Requirements for Nonradionuclides. (6 Pages)

Prelimninary Action Level* Requiredi Target
Quantitatiom Limits

COPCs CAS # WAC og Terrestrial Name/Aalytical Technology, Precision Accuracy Precision Accuracy

173-340-745 W Riots Water Cone, Soil Cone. Water Water Soil Soil
Method C "rtcto, Protection" (mg/L) (mg/kg)

(mg/kg) (fl1kg) (mg/kg)

4-iethylpheol 106-44-5 17,500 1.01 N/A EPA Method 8270 0.01 0.330 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u)tp-cresol) I__________________ _____

Total petroleum WTPIIH-G/Anaytical Methods for
hydrocarbons -- 801X6-61-9 30 (q) 30 (q) 12,000 Petroleum Hydrocarbons 0.5 5 ±20%(u) 50-t50%(u) ±35%(u) 50 150%u)
(gasoline range) (Ecology 97-602)

Normal paraffin Nonhalogenated VOA -EPA

hydrocarbons I 12-40-3 2,000 (q) 2,000 (q) 15,(XX) Method 8015M - das 0.5 5 ±20%(u) 50-450%(u) ±35%(u) 50-150%(u)
(in-dodecanc) chromatography modified for

,hydrocarbons

Phenol 108-95-2 1,050,000 22 N/A EPA Method 8270 0 01 0.330 ±20T(u) 150-150%(u) +35%(u) 50 150tu)
Physical Properties

Alkalinity N/A N/A N/A N/A EPA Method 310 N/A rlt) N/A N/A ±35%(j) 65 l35TYj)

Gross alpha 14127-62- N/A N/A N/A GPC N/A TBD N/A N/A N/A N/A9

Gross beta 12587-47- N/A N/A N/A GPC N/A THE) N/A N/A N/A N/A

Gross gamma N/A N/A N/A N/A Nat or germanium detectors in scan N/A TBD N/A N/A N/A N/A

Moisture content N/A N/A N/A N/A ASTM D2216 N/A wt % N/A N/A N/A N/A

pH N/A N/A N/A N/A EPA Method 150/9045 0.1 unit 0.1 unit N/A N/A N/A N/A
Bulk Density N/A N/A N/A N/A ASTM D2937 N/A wt%, N/A N/A N/A N/A

Particle size distribution N/A N/A N/A N/A ASTM 1-422 N/A wtIT N/A N/A N/A N/A
'The preliminary action level is the regulatory- or risk-based value used to determine appropriate analytical requirements (e.g. detection limits). Remedial action levels will be proposed in the feasibility

study. will be finalized in the record of decision, and will drive remediation of the sites.
15 mrem/vr = nonrad worker industrial exposure scenario: 2,000 l/yr onsite, 60% indoors, 40% outdoors. 1() Inern/yr = rad-worker industrial scenario: 2,00K) h/yr onsite, 60% indoors. 40% outdoors.

GW = groundwater protection radionuclide values based on RESRAD modeling of drinking water exposure with the entire vadose zone presumed to be contaminated. Groundwater protection may be
evaluated using the STOMP code or another model to predict movement of contaminants through the vadose zone.

'All four-digit numbers refer to SW-846, Test Methods for Ealuating Solid Waste: PhysicallChemical Methods. Third Ldifion: Final Update Il-B.
d Target quantization limit requirements for analytical laboratories (dependent on method and laboratory capabilities). Water values for sampling quality control (e.g.. equipment blanks/rinses) or drainable

liquid (if recovered). For water and soil media, matrix affects may have an impact on a specific sample basis.
'Accuracy criteria for associated batch laboratory control sample percent recoveries, Except for GEA. additional analysis-specific evaluations also preformed for matrix spikes, tracers. and carriers as

appropriate to the method. Precision criteria for batch laboratory replicate sample analyses.
'WAC 173-340-745, "Soil Cleanup Standards for Industrial Properties," Method C industrial soil values for direct exposure from the CLARC Version 3.1 tables, updated November 2(X) I.
AWAC 173-340-747, "Deriving Soil Concentrations for Ground Water Protection." soil concentrations protective of groundwater based on Method B values for groundwater from the CLARC Version 3 I

tables, updated January 2008. except as noted.
hValue is from Table 749-2 of WAC 173-340-9(X). "Tables," amended February 12, 20)1,
'Hanford Site background concentration for soil.
Accuracy criteria for associated batch matrix spike percent recoveries. Evaluation based on statistical control of laboratory control samples also performed. Precision criteria for batch laboratory replicate

matrix spike analyses or replicate sample analysis.
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Prlar AcinLvl Required Target
Prelminry ctio Leel uantitationLimitOI ?~wyAci~i LvIPrieii A~ccurcy Precision Acuracy

COPCI CAS # WAC GW Tertrial Name/Analytical Technology c Soil Co at Wa r Soil Soil
17-340-745 Biota Water Co.
Method C Prgtect potecdudo (u (mWkg)

(mg/kg) (mg/kg) I _.II-

-7492.kAccording to Footnote d of Table 749-2, Priority Contaminants of Ecological Concern for Sites that Qualify for the Simplified Terrestrial Ecological Evaluation Procedure, referenced in WAC 173-340
"Simplified Terrestrial Ecological Evaluation Procedures," safe concentration has not yet been established for these constituents. See WAC 173-340-7492 (2)(c).

'Statewide background value for arsenic.
"Calculated using air cleanup standards from WAC 173-340-750(3)(a)(ii)(B), page 210, equation 750-2, with Washington State Department of Health mass loading of'particulates in air of 10' g/ 3

"Value is less than Hanford Site soil background. Therefore, the soil background concentration is used as the preliminary action level.
"Calculated using a Kds values of 0 mnlg for hexavalent chromium, 9(X) mUg for lead, and WAC 173-340-747(5)
rCalculated using RflD from Oak Ridge National Laboratory. July 14, 2004.
'Based on WAC t73-340-9tX), Tables 740-1 and 745-1, amended February 12, 2001.
'Based on reference dose from Region 3: NCEA.
'Based on soluble salts value,
'Calculated using WAC 173-340-720 drinking water standards as inputs to the three-phase model for protection of drinking water IWAC 173-340-747(4). amended February 12. 20011, except as noted.
'Accuracy criteria is the minimum for associated batch laboratory control sample percent recoveries. Laboratories must meet statistically based control if more stringent, Additional analyte-specific

evaluations also preformed for matrix spikes, and surrogates as appropriate to the method. Precision criteria for batch laboratory replicate matrix spike analyses.

'Calculated using R11) from Region 3.
'Calculated from EPA Region 3 toxicity values; NCEA.
'Values are from the Integrated Risk Information System database.
'WAC 173-340-747(4) fixed-parameter three-phase partitioning model equation value for soil protection of groundwater calculated using drinking water standards from EPA Region 9.
'Values reporned for mixed isomers rather than cis/trans-1,2-dichloroethylene because both are present and the mixed isomers value is more protective.
"Calculated front Rfd in the Integrated Risk Infornation System database, which first appeared December 22, 20013.
"Based on soil concentration that is protective of the river.

41) CFR 131, "Water Quality Standards."
ASTM, 1993 Annual Book of ASIM Standards, Volume 04.08.
Ecology 94-145, Cleanup Levels and Risk Calculations under the Model Toxics Control Act Cleanup Regulation; CIARC, Version 3.1
Ecology 97-602, 1997, Analytical Methods for Petroleum Hydrocarbons.
Integrated Risk Infornation System database (EPA 2003).
PNNI - 1216, STOMP -- Subsurface Transport Over Multiple Phases: Applicalion Guide.
SW-846, Test Methods for Evaluating Solid Waste: Physica/Chemical Methods, Third Edition; Final Update I)1-B
WAC 173-201 A-040, "Water Quality Standards for Surface Waters of the State of Washington," "Toxic Substances."
WAC 173-340, "Model Toxics Control Act -- Cleanup."
WAC 173-340-720, "Ground Water Cleanup Standards."
WAC 173 340 750(3)(b)(ii)(B), "Cleanup Standards to Protect Air Quality," "Method B Air Cleanup Levels," "Applicability," "Human Health Protection," "Carcinogens."

For EPA Method 200.8, see EPA/600/R-94/1 11, Methods for tie Determination of Metals in Environmental Samples, Supplement 1.
For EPA Method 30)7, see EPA6O(V4-86/024, Development of Standard fethods for the Collection and Analysis of Precipitation.

For EPA Methods 150.1, 300.0, 310. 345.1, 377.1, and 413,N, see EPA/600/4-79/020, Methods tf Chemical Analysis of Water and Wastes.
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Preliminary Action Levelr Required Target
Quantitation Limi'

COPCs CAS# WAC Terrestrial Name/Analytical Technology' Precision Accuracy Precision Accuracy
173-4-745Water Conc. Soil Cone. Water Water Soil Soil
Method C0 Protectionr' (n/) {m/g

(mg/k) (mg/kg)

A tA al ha ener n. sis

American Society for Testing and Materials.
Chemical Abstracts Service.
Cleanup [evels and Risk Calculations under the Model loxics Control Act
Regulation (CLARC Version 3,1) (Ecology 94-145).
contaminant of potential concern.
cold vapor atomic absorption.
U.S. Environmental Protection Agency.
gamma energy analysis.
gas proportional counting.
groundwater.
inductively coupled plasma/mass spectrometry.

N/A
Nal
NCEA
R ES RAD
R fl)
STOMP
TB
VOA
WAC
WTPFI-D
WITPH-G

not applicable.
sodium iodide,
National Center for Environmental Assessment.
RESidual RADioactivity (dose model).
reference dose.
Subsurface Transport Over Multiple Phases (code) (PNNL-l 1216).
to be determined
volatile organic analvte.
Washington Administrative Code.
Washington state total petroleum hydrocarbons - diesel range
Washington state total petroleum hydrocarbons - gasoline range,

ASTM
CAS
CLARC

COPC
CVAA
EPA
GEA
IPC

GW
ICP/MS
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1 C2.1.5.1 Representativeness

2 Representativeness is a measure of how closely the results reflect the actual concentration and
3 distribution of the chemical and radiological constituents in the matrix sampled. Sampling plan
4 design, sampling techniques, and sample handling protocols (e.g., storage, preservation,
5 transportation) have been developed and are discussed in subsequent sections of this document.
6 The documentation will establish that protocols have been followed and that sample
7 identification and integrity are ensured.

8 C2.1.5.2 Comparability

9 Comparability expresses the confidence with which one data set can be compared to another.
10 Data comparability will be maintained using standard procedures and consistent methods and
11 units. Table C-3 lists applicable fixed-laboratory methods for analytes and target detection
12 limits. Actual detection limits will depend on the sample matrix and the sample quantity
13 available. Data will be reported as defined for specific samples.

14 C2.1.5.3 Accuracy

15 Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of
16 chemical test results is assessed by spiking samples with known standards and establishing the
17 average recovery. A matrix spike is the addition to a sample of a known amount of a standard
18 compound similar to the compounds being measured. Radionuclide measurements that require
19 chemical separations use this technique to measure method performance. For radionuclide
20 measurements that are analyzed by gamma spectroscopy, laboratories typically compare results
21 of blind audit samples against known standards to establish accuracy. Validity of calibrations is
22 evaluated by comparing results from the measurement of a standard to known values and/or by
23 generation of in-house statistical limits based on three standard deviations (+/- 3 SD). Table C-3
24 lists the accuracy provided for fixed-laboratory analyses for the project.

25 C2.1.5.4 Precision

26 Precision is a measure of the data spread when more than one measurement has been taken on
27 the same sample. Precision can be expressed as the relative percent difference for duplicate
28 measurements or relative standard deviation for triplicates. Table C-3 lists the analytical
29 precision for fixed-laboratory analyses.

30 C2.1.5.5 Completeness

31 A target value for data completeness was not defined in the DQO process; therefore, no
32 requirement applies to this SAP.

33 C2.1.5.6 Detection Limits

34 Detection limits are functions of the analytical method used to provide the data and the quantity
35 of the sample available for analyses. Method detection limits for the COPC are presented in
36 Table C-3.

C2-15
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1 C2.1.6 Special Training Requirements/Certification

2 Typical training or certification requirements have been instituted by the Project Hanford
3 Management Contractor team to meet training requirements imposed by the Project Hanford
4 Management Contract (DE-AC06-96RL13200, Contract Between the U.S. Department of
5 Energy, Richland Operations Office, and Fluor Daniel Hanford, Inc.), regulations, DOE orders,
6 contractor requirements documents, American National Standards Institute/American Society of
7 Mechanical Engineers standards, Washington Administrative Code, etc. For example, training or
8 certification requirements needed by sampling personnel will be in accordance with Site
9 analytical quality requirements.

10 The environmental safety and health training program provides workers with the knowledge and
11 skills necessary to safely execute assigned duties. Field personnel typically will have completed
12 the following training before starting work:

13 * Occupational Safety and Health Administration 40-hour hazardous waste worker training
14 and supervised 24-hour hazardous waste-site experience

15 * 8-hour hazardous waste worker refresher training (as required)

16 * Hanford general employee radiation training

17 . Radiological worker training.

18 A graded approach is used to ensure that workers receive a level of training commensurate with
19 their responsibilities that complies with applicable DOE orders and government regulations.
20 Specialized employee training includes prejob briefings, on-the-job training, emergency
21 preparedness, plan-of-the-day activities, and facility/worksite orientations.

22 C2.1.7 Documents and Records

23 Planning for sample collection and analysis shall be in accordance with the programmatic
24 requirements governing fixed-laboratory sample collection activities as discussed in the sample
25 teams' procedures. In the event that specific procedures do not exist for a particular work
26 evolution, or if it is determined that additional guidance to complete certain tasks is needed, a
27 work package will be developed to adequately control the activities, as appropriate. Examples of
28 the sample teams' requirements include the activities associated with the following:

29 . Chain-of-custody/sample analysis requests
30 * Project and sample identification for sampling services
31 & Control of certificates of analysis
32 * Logbooks, checklists
33 * Sample packaging and shipping.

C2-16
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1 Approved work control packages and procedures will be used to document radiological
2 measurements when implementing this SAP. Examples of the types of documentation for field
3 radiological data include the following:

4 0 Instructions regarding the minimum requirements for documenting radiological controls
5 information as discussed in 10 CFR 835, "Occupational Radiation Protection"

6 0 Instructions for managing the identification, creation, review, approval, storage, transfer,
7 and retrieval of Hanford Site radiological records

8 . The minimum standards and practices necessary for preparing, performing, and retaining
9 radiological-related records

10 . The indoctrination of personnel on the development and implementation of
11 survey/sample plans

12 0 The requirements associated with preparing and transporting regulated material.

13 C2.2 DATA GENERATION AND ACQUISITION

14 C2.2.1 Sample Process Design

15 A nonstatistical sampling design (professional judgment) was used to determine sample locations
16 for this waste site. A biased (or focused) sampling approach was selected based on process
17 knowledge and expected behavior of COPCs. The total number of samples selected for analysis
18 was based on acquiring sufficient data to assess the vertical profile of the waste and to determine
19 if any stratification and heterogeneity occurred within the waste present in the tank.

20 For this below-ground RCRA storage tank, the purpose of this investigation is to determine the
21 composition and concentrations of the remaining hazardous and/or radioactive COPCs within
22 the tank.

23 The field-sampling plan for the characterization effort is presented in Chapter C3.0 of this SAP.
24 Chapter C3.0 presents information on sampling objectives and methodologies. Changes to the
25 workscope detailed in the SAP may be required because of unexpected field conditions, new
26 information, health and safety concerns, or other anomalies. Minor changes that have no adverse
27 effect on the DQOs or project schedule can be made in the field with the approval of the project
28 manager or assigned task lead and then documented in the daily field logbook and/or field
29 summary reports. Changes that affect the DQOs will require concurrence by RL and the lead
30 regulatory agency and can be documented through unit managers' meetings. Alternatively, if
31 substantial changes are required, this SAP can be revised and reissued, requiring RL and
32 regulator approval.

C2-17



DOE/RL-2002-14 REV 1

I C2.2.2 Sampling Methods

2 C2.2.2.1 Investigative Techniques

3 Field-screening measurements, in addition to the collection of samples for laboratory analysis,
4 will be used to determine occurrence of COPCs.

5 C2.2.2.2 Field-Screening Analyses

6 The applicable field-screening methods and performance requirements are presented in
7 Table C-4. Special care should be taken to prevent cross-contamination of field-screening
8 equipment by properly storing and handling the equipment and performing proper
9 decontamination between sampling events.

Table C-4. Field-Screening Methods.
Measuremeat7ype -riEmiss ien Typej h s e __ei__n Undt .
Exposure/dose rate Beta/gamma RO-20/RO-03 portable ionization 0.5 mrem/h

chamber

Contamination level Alpha 100 cm 2 portable alpha meter or 90 d/min t/i00 cm 2 (10 sec
equivalent instrument static count)

250 d/min WI00 cm 2

(1 in/sec scan speed)
Contamination level Beta/gamma 100 cm 2 ruggedized scintillation 500 d/min P-/100 cm 2

detector or equivalent (20 sec static count @ 13%
efficiency)

1,400 d/min --7/100 cm2

(2 in/sec scan speed)
Contamination level Gamma 2- by 2-in. Nal detector 3 pCi/g Cs-137 in soils

(e.g., Ludlum 44-3 or equivalent)
Contamination level Gamma 2 in. by 10 mm Nal low-energy 20 pCi/g Am-241 in soils

gamma detector (e.g., Eberline PG-2
or equivalent)

Vapor screening Volatile organic Handheld photo ionization detector ~1 ppmv (common field
compounds photo ionization detector

instruments can indicate
down to 1 ppm, or less)

Eberline E-600 and S HP380-A/B are trademaks of Eberline Instruments, a subsidiary of Thermo Electron Corporation,
Waltham, Massachusetts.

Ludlum is a trademark of Ludlum Measurements, Inc., Sweetwater, Texas.
RO-20 and RO-03 are trademarks of Eberline Instruments, a subsidiary of Thermo Electron Corporation, Waltham

Massachusetts.

d/min = disintegrations per minute.
ppm, = parts per million volume.
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1 C2.2.2.3 Radiological Field Data

2 Alpha and beta/gamma field data will be used to support the characterization described in this
3 SAP, as appropriate. The following information will be disseminated to personnel performing
4 work in support of this SAP, as appropriate:

5 0 Instructions to the radiological control technicians on methods required to measure
6 sample activity and media for gamma, alpha, and/or beta emissions, as appropriate. This
7 will include direction to allow the radiological control technicians to calculate a number
8 of quantities supporting sample analysis.

9 a Information regarding the Geiger-Mueller' portable instrument, to include a physical
10 description of the Geiger-Mueller instrument, radiation and energy response
11 characteristics, calibration/maintenance and performance testing descriptions, and the
12 application/operation of the instrument. The Geiger-Mueller instrument is a commonly
13 used beta/gamma instrument on the Hanford Site when removable surface contamination
14 measurements and direct measurements of the total surface contamination are performed.

15 * Information regarding the portable alpha meter, to include a physical description of the
16 portable alpha meter, radiation and energy response characteristics, calibration/
17 maintenance and performance testing descriptions, and the application/operation of the
18 instrument. The portable alpha meter instrument is a commonly used alpha instrument on
19 the Hanford Site when removable surface contamination measurements and direct
20 measurements of the total surface contamination are performed.

21 * Information regarding the sodium iodide detector, to include a physical description of the
22 sodium iodide detector, radiation and energy response characteristics, calibration/
23 maintenance and performance testing descriptions, and the application/operation of the
24 instrument. The sodium iodide detector instrument is a commonly used gamma detector
25 on the Hanford Site when direct measurements are performed.

26 * Information on the characteristics associated with the hand-held probes to be used in the
27 performance of direct radiological measurements. The information includes a physical
28 description of the probe, the radiation and energy response characteristics,
29 calibration/maintenance and performance testing descriptions, and the
30 application/operation of the instrument. Probes appropriate for the type and energy range
31 of radioactivity present are commonly used on the Hanford Site when removable surface
32 contamination measurements and direct measurements of the total surface contamination
33 are performed.

34 C2.2.2.4 Sample Location

35 The borehole location will be identified in the field before starting the activity. The location will
36 be marked by the technical lead or field team lead assigned by the project manager. After the
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1 location has been marked, minor adjustments to the location may be made to mitigate unsafe
2 conditions and avoid structural interferences. Sample location identification numbers will be
3 defined during or after sampling. Changes in sample locations that do not affect the DQOs will
4 require approval of the task lead. Changes to sample locations that result in impacts to the DQOs
5 will require concurrence by RL and the lead regulatory agency.

6 Surface radiation surveys will be conducted at the borehole location. The surface radiation
7 surveys will identify areas of surface contamination that might affect the field activities and
8 health and safety.

9 C2.2.2.5 Summary of Sampling Activities

10 Table C-5 summarizes the number and types of characterization and field quality control samples
11 to be collected at the 241 -CX-72 Storage tank.

Table C-5. Summary of Projected Sample Collection Requirements.
SamplingMethod 241-CX-72 &orageank

Boreholes for Samples Collection

Samples for Radiologicaland Nonradiological Contaminants of Potential Concern
Core samples 4

Quality Control Samples
Duplicates

Splits

Equipment blanks

Field blank

Total number of quality control samples 4

12 C2.2.3 Field Sample Handling and Custody

13 C2.2.3.1 Sample Identification

14 The Sample Data Tracking database will be used to track the samples from the point of
15 collection through the collection and laboratory analysis process. The HEIS database is the
16 repository for the laboratory analytical results. The HEIS sample numbers will be issued to the
17 sampling organization for this project in accordance with onsite organizational procedures. Each
18 radiological/nonradiological and physical properties sample will be identified and labeled with a
19 unique HEIS sample number. The sample location, depth, and corresponding HEIS numbers
20 will be documented in the sampler's field logbook.

21 Each sample container will be labeled with the following information using a waterproof marker
22 on firmly affixed water-resistant labels:

23 . Sampling Authorization Form
24 0 HEIS number
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1 - Sample collection date and time
2 - Name or initials of person collecting the sample
3 - Analysis required
4 0 Preservation method (if applicable).

5 C2.2.3.2 Field Sampling Logbook

6 All information pertinent to field sampling and analysis will be recorded in field checklists and
7 bound logbooks in accordance with existing sample collection protocols. The sampling team
8 will be responsible for recording all relevant sampling information. Entries made in the logbook
9 will be dated and signed by the individual who made the entry. Program requirements for

10 managing the generation, identification, transfer, protection, storage, retention, retrieval, and
11 disposition of records within the Project Hanford Management Contractor will be followed.

12 C2.2.3.3 Sample Custody

13 Sample custody will be maintained in accordance with existing Hanford Site protocols. The
14 custody of samples will be maintained from the time the samples are collected until the ultimate
15 disposal of the samples, as appropriate. A chain-of-custody record will be initiated in the field at
16 the time of sampling and will accompany each set of samples shipped to any laboratory.
17 Samples will be sent to the laboratory in accordance with applicable shipping procedures. The
18 analyses requested for each sample will be indicated on the accompanying Chain-of-Custody
19 Form. Custody tape will be used to provide indication of tampering with the samples. The
20 custody tape will be inscribed with the sampler's initials and the date. Chain-of-custody
21 procedures will be followed throughout sample collection, transfer, analysis, and disposal to
22 ensure that sample integrity is maintained. Each time the responsibility changes for the custody
23 of the sample, the new and previous custodians will sign the record and note the date and time.
24 The shipper will make a copy of the signed record before sample shipment and will transmit the
25 copy to Sample and Data Management within 48 hours of shipping.

26 C2.2.3.4 Sample Containers and Preservatives

27 Level I EPA pre-cleaned sample containers will be used for samples collected for chemical and
28 radiological analysis. Container sizes may vary depending on laboratory-specific
29 volumes/requirements for meeting analytical detection limits. If, however, the dose rate on the
30 outside of a sample jar or the curie content within the sample exceeds levels acceptable by a
31 laboratory, smaller volumes may be sent to the laboratory after consultation with Sample and
32 Data Management to determine acceptable volumes. Sample preservation, containers, and
33 holding times for radiological and nonradiological analytes in are shown in Table C-6.
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Table C-6. Sample Preservation, Container, and Holding Time Guidelines
and Analytical Priorities. (2 Pages)

'Po"U- reqwaents i Elfme

Radionuclides
Americium-241 10 Soil/Solids I /P 10 to 1,000 g None None 6 months
Cesium-137 I Soil/Solids

Cobalt-60 1 Soil/Solids
Europium-152 I Soil/Solids 1 G/P 100 to 1,500 g None None 6 months
Europium-154 1 Soil/Solids

Europium-155 I Soil/Solids

Iodine-129 12 Soil/Solids I G/P 10 to 1,000 g None None 6 months
Plutonium-238 I Soil/Solids

Plutonium-239/240 I Soil/Solids I G/P 10 to 1,000 g None None 6 months

Strontium-90 I Soil/Solids 1 0/P 10 to 1,000 g None None 6 months
Technetium-99 8 Soil/Solids I G/P 10 to 1,000 g None None 6 months
Tritium (H-3) 12 Soil/Solids 1 G 100 to 500 g None None 6 months
Uranium-233/234 I Soil/Solids

Uranium-235/236 1 Soil/Solids I 0/P 10 to 1,000 g None None 6 months
Uranium-238 I Soil/Solids

Chemicals
Ammonia] Soil/Solids
ammonium - 350.1 1 G/P 50 to 500 g None Cool 4 0C 28 days

ICanos 30. SilSlis 1 0/P 50 to 500 g None Cool 4 0C 28 days/
48 hours

IC anions -353.1 for Soil/Solids G/P 50 to 500 g None Cool 4 'C 28 days/nitrate/nitrite 48 hours
ICP metals - 6010A 2 Soil/Solids I G/P 10 to 500 g None None 6 months
Chromium hex - Soil/Solids 1 0/P 5 to 500 g None Cool 4 C 30 days
7196

Mercury - 7471 - Soil/Solids I G 5 to 125 g None None 28 days
(CVAA) 5G2 N2d
Total cyanide - 9010 11 Soil/Solids 1 G 10 to 1,000 g None Cool 4 'C 14 days
pH (solid) - 9045 Soil/Solids Within 24

13 1 G/P 10 to 250 g None None hrs of lab
receipt

Semivolatile organic 6 Soil/Solids I AG 125 to 1000g None Cool 4 C 14/40 days
analyte - 8270A

VOA - 8260/5035A Soil/Solids Methanol in 4
bottles and

frozen
7 9 AG 5 g each bottle -7 0 C to - Cool 4 'C 14 days

20 0C
(sample) in

5 bottles
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Table C-6. Sample Preservation, Container, and Holding Time Guidelines
and Analytical Priorities. (2 Pages)

Nonhalogenated Soil/Solids
VOA - 8015M - gas
chromatography 9 1 AG 125 to 250 g None Cool 4 *C 14 days
modified for normal
paraffin hydrocarbon

WTPH-D 11 Soil/Solids I G 50 to 150 g None Cool 4 "C 14 days

WTPH-G 11 Soil/Solids I G 50 to 150 g None Cool 4 'C 14 days

Oil and grease 12 Soil/Solids 1 G 200 g None Cool 4 'C 28 days

Polychlorinated Soil/Solids
biphenyls - EPA 10 1 G 10 to 50g None Cool 4 'C 14 days
Method 8082

Physical Properties

Bulk density - Soil/Solids None
ASTM D2937 14 1 Liner Liner None None established

for analysis

Moisture content - Soil/Solids Moisture As soon as
ASTM D2216 15 1 tind 250 g None None practicable

Particle size Soil/Solids None
distribution - 16 1 GIP 100 to 4,000 g None None established
ASTM D422 I for analysis

aOptimal volumes, which may be adjusted downward to accommodate the possibility of retrieval of small amount of sample.
Minimum sample size will be defined on the Sampling Authorization Form.

bShould samples be liquid rather than soils, the following volumes need to be collected:
Radionuclides - 4 L for all radionuclides (except C-I 4, tritium, and Tc-99, which require approximately 500 mL for each
sample).
Chemicals - All liquid samples require the amount as listed for soil samples. Preservation and holding times also are affected if
liquid samples are collected. Consult Sample Management staff for details.

'Mixed soil samples may be obtained and submitted to the analytical laboratory for analyses for specific analytes, including the
following:
Radionuclides - 100 g of soil for all radionuclides (except C-14, tritium, and Tc-99, which require approximately 10 g for each
sample).
Chemicals - A 10 g soil sample is required for all ICP analyses, 10 g soil sample is required for IC anion analysis, 5 g soil
sample for hexavalent chromium analysis, 10 g soil sample for 9010 analysis, 10 g soil sample for 8015 analysis, and 125 g soil
samples for each 8270 and total organic carbon analysis.

dVessel must be sealed.
'Analytical priority may be adjusted.

ASTM, 1993 Annual Book of ASTM Standards, Volume 04.08.
For 4-digit methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final

Update III-B.
For EPA Methods 300.0, 350.1, and 353.1, see EPA/600/4-79/020, Methods of Chemical Analysis of Water and Wastes.

amber glass.
American Society for Testing and Materials.
cold vapor atomic absorption.
U.S. Environmental Protection Agency.
glass.
ion chromatography.
inductively coupled plasma.

WTPH-D = Washington state total petroleum hydrocarbons - diesel
range.

WTPH-G = Washington state total petroleum hydrocarbons - gasoline
range.

P = plastic.
VOA = volatile organic analyte.
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1 C2.2.3.5 Sample Shipping

2 The radiological control technician will measure the contamination levels on the outside of each
3 sample jar and the dose rates on each sample jar. The radiological control technician also will
4 measure the radiological activity on the outside of the sample container (through the container)
5 and will document the highest contact radiological reading in millirem per hour. This
6 information, along with other data, will be used to select proper packaging, marking, labeling,
7 and shipping paperwork in accordance with U.S. Department of Transportation regulations
8 (49 CFR, "Transportation") and to verify that the sample can be received by the analytical
9 laboratory in accordance with the laboratory's acceptance criteria. Copies of the shipping

10 documentation will be provided to Sample and Data Management within 48 hours of sample
11 shipment. Based on the measured radiological activity, the samples will be shipped to the
12 appropriate Hanford Site-approved laboratory.

13 C2.2.4 Analytical Methods

14 Table C-3 lists the applicable fixed-laboratory methods for analytes and target detection limits.

15 C2.2.5 Quality Control

16 C2.2.5.1 Field Quality Control

17 Field QC samples shall be collected to evaluate the potential for cross-contamination and
18 laboratory performance. Field QC for sampling this 200-IS-1 RCRA TSD unit will require the
19 collection of field duplicate, field split, equipment rinsate blank, and field blank samples. If
20 possible, field duplicate and field split samples should be collected from contaminated areas so
21 valid comparisons between the samples can be made. However, the samples should not be
22 collected from zones that are expected to contain high levels of transuranic-contaminated media
23 because of the high cost and added handling requirements associated with transuranic materials.
24 The QC samples and the required frequency for collection are described in the following
25 subsections.

26 C2.2.5.1.1 Field Duplicates

27 Each field duplicate shall be retrieved from the sample interval using the same equipment and
28 sampling technique as the original sample. Field duplicates are collected and homogenized
29 before being divided into two samples in the field. If volatile organic analyte (VOA) samples are
30 required, they should be collected before homogenization. The duplicate samples shall be sent to
31 the primary laboratory in the same manner as the routine site samples. Field duplicates provide
32 information regarding the homogeneity of the sample matrix and can be used to evaluate the
33 precision of the analysis process.

34 At least 5 percent of the total collected samples will be duplicated. At least one field duplicate
35 shall be collected from the waste site. The duplicate sample(s) shall be suitable for analysis by
36 an offsite laboratory and shall be analyzed for all of the COPCs listed in Table C-3.
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1 C2.2.5.1.2 Field Splits

2 Field split samples will be collected at the same frequency as field duplicate samples from each
3 waste site. Each split sample shall be retrieved from the same sample interval using the same
4 equipment and sampling technique as the original sample. Samples shall be homogenized, split
5 into two separate aliquots in the field, and sent to two independent laboratories. If VOA samples
6 are required, they should be collected before homogenization. The splits will be used to verify
7 the performance of the primary laboratory.

8 The split samples will be obtained from a sample medium that is expected to have some
9 contamination and that is suitable for analysis in an offsite laboratory and shall be analyzed for

10 all of the COPCs listed in Table C-3.

11 C2.2.5.1.3 Equipment Rinsate Blanks

12 Equipment rinsate blanks are used to verify the adequacy of sampling equipment
13 decontamination procedures and shall be collected for each sampling method or from each type
14 of nondisposable equipment used. Rinsate blanks need only be collected from equipment that
15 undergoes decontamination and is used for repeated sample collection. An equipment rinsate
16 blank shall be taken from each type of decontaminated sampling equipment used for the
17 collection of samples. Rinsate blanks need only be collected from equipment that undergoes
18 decontamination and is used for repeated sample collection. The field team lead can request that
19 additional equipment blanks be taken. Equipment blanks shall consist of deionized water
20 washed through decontaminated sampling equipment and placed in containers identified on the
21 Sampling Authorization Forms. Note that the bottle and preservation requirements for water
22 may differ from the requirements for soil. Equipment rinsate blanks shall be analyzed for the
23 following:

24 - Gross alpha
25 0 Gross beta
26 - Metals (excluding hexavalent chromium and mercury)
27 - Anions (except cyanide)
28 . VOAs of interest
29 - Semivolatile organic analytes of interest.

30 These analytes are considered the best indicators of decontamination effectiveness.

31 C2.2.5.1.4 Field Blanks

32 The volatile organic field blanks will constitute approximately 5 percent of all volatile organic
33 compound samples. If applicable, at least one field blank shall be collected. Field blanks shall
34 consist of laboratory-grade deionized water added to a clean sample container in the field during
35 the time frame that the characterization samples are being collected. The field blanks shall travel
36 to the field with the associated bottle sets and will be returned to the laboratory with the samples.
37 They will remain closed during subsequent transport and handling. Field blanks are prepared as
38 a check for possible contamination originating from ambient conditions at the site during sample
39 collection. The field blank shall be analyzed for volatile organic compounds only.
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1 C2.2.5.1.5 Prevention of Cross-Contamination

2 Special care should be taken to prevent cross-contamination of samples. Particular care will be
3 exercised to avoid the following common ways in which cross-contamination or background
4 contamination may compromise the samples:

5 * Improperly storing or transporting sampling equipment and sample containers

6 - Contaminating the equipment or sample bottles by setting them on or near potential
7 contamination sources, such as uncovered ground

8 * Handling bottles or equipment with dirty hands

9 0 Improperly decontaminating equipment before sampling or between sampling events.

10 C2.2.5.2 Laboratory Quality Control

11 The laboratory method blanks, duplicates, laboratory control sample/blank spike, and matrix
12 spikes are defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste:
13 Physical/Chemical Methods, Third Edition; Final Update Ill-B, and will be run at the frequency
14 specified in Chapter 1 of SW-846.

15 C2.2.6 Instrument and Equipment Testing, Inspection,
16 and Maintenance

17 Measurement and testing equipment used in the field or in the laboratory that directly affects the
18 quality of analytical data will be subject to preventive maintenance measures to ensure
19 minimization of measurement system downtime. Laboratories and onsite measurement
20 organizations must maintain and calibrate or verify calibration of their equipment in accordance
21 with manufacturer or other applicable guidelines. Maintenance requirements (such as parts lists
22 and documentation of routine maintenance) will be included in the individual laboratory and the
23 onsite organization quality assurance plan or operating procedures (as appropriate).

24 C2.2.7 Instrument and Equipment Calibration and
25 Frequency

26 Calibration of laboratory instruments will be performed in a manner consistent with SW-846 or
27 with auditable DOE Hanford Site-wide and contractual requirements. Calibration of radiological
28 field instruments will be performed as indicated in the discussion regarding radiological field
29 instrumentation data.

30 C2.2.8 Inspection and Acceptance of Supplies and
31 Consumables

32 Supplies and consumables used in support of sampling and analysis activities are procured in
33 accordance with internal work requirements and processes that describe the acquisition system
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1 and the responsibilities and interfaces necessary to ensure that structures, systems, and
2 components, or other items and services procured/acquired, meet the specific technical and
3 quality requirements. The procurement process ensures that purchased items and services
4 comply with applicable procurement specifications. Supplies and consumables are checked and
5 accepted by users before use. Supplies and consumables obtained by the analytical laboratories
6 are procured, checked, and used in accordance with the laboratories' quality assurance plans.

7 C2.2.9 Non-Direct Measurements

8 From an investigation of historical sources, including process documents, logbooks, and original
9 plant technical manuals, a master list of potential contaminants was identified during the DQO

10 process and was used in determining the analytical requirements.

11 C2.2.10 Data Management

12 Data generated as a result of sampling and data analysis activities will follow requirements -

13 outlined in this SAP and shall be managed and stored in accordance with applicable
14 programmatic requirements governing data management procedures. At the direction of the task
15 lead, all analytical data packages shall be subject to final technical review by qualified personnel
16 before the results are submitted to the regulatory agencies or before inclusion in reports.
17 Electronic data access, when appropriate, shall be via a database (e.g., HEIS or a project-specific
18 database). Where electronic data are not available, hard copies shall be provided in accordance
19 with Section 9.6 of the Hanford Federal Facility Agreement and Consent Order
20 (Ecology et al., 1989).

21 Data will be cross-referenced between laboratory analytical data and radiation measurements to
22 facilitate interpreting the investigation results. Errors reported by the laboratories are reported to
23 the Sample Management Project coordinator, who initiates a Sample Disposition Record in
24 accordance with Project Hanford Management Contractor procedures. This process is used to
25 document analytical errors and to establish the resolution with the project task lead. In addition,
26 the Project Hanford Management Contractor Quality Assurance engineer receives quarterly
27 reports that provide narrative summaries and summary statistics of the analytical errors.

28 C2.3 ASSESSMENT AND OVERSIGHT

29 Routine evaluation of data quality described for this project will be documented and filed along
30 with the data in the project file.

31 C2.3.1 Assessments and Response Action

32 The Fluor Hanford Compliance and Quality Programs group may conduct random surveillance
33 and assessments to verify compliance with the requirements outlined in this SAP, project work
34 packages, the project quality management plan, procedures, and regulatory requirements.
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1 Deficiencies identified by these assessments shall be reported in accordance with existing
2 programmatic requirements. The central quality assurance group coordinates the corrective
3 actions/deficiencies in accordance with the Fluor Hanford Management Contractor Quality
4 Assurance Program. When appropriate, corrective actions will be taken by the task lead.

5 C2.3.2 Reports to Management

6 Management will be made aware of all deficiencies identified by self-assessments. Identified
7 deficiencies will be reported to the Fluor Hanford Management Contractor 200 Areas Waste Site
8 Remediation manager, as appropriate.

9 C2.3.3 Changes in Workscope

10 Changes to the workscope detailed in the SAP may be required because of unexpected field
11 conditions, new information, health and safety concerns, or other anomalies. Minor changes that
12 have no adverse effect on the DQOs or project schedule can be made in the field with the
13 approval of the project manager or assigned task lead and then documented in the daily field
14 logbook and/or field summary reports. Changes that affect the DQOs will require concurrence
15 by RL and the lead regulatory agency and can be documented through unit managers' meetings.
16 Alternatively, if substantial changes are required, this SAP can be revised and reissued, requiring
17 RL and regulator approval.

18 C2.4 DATA VALIDATION AND USABILITY

19 C2.4.1 Data Review, Verification, and Validation

20 Data review and verification activities include checking completeness of laboratory analytical
21 data packages (e.g., complete laboratory QC documentation, all data results present, data
22 narrative summary is complete, and all report pages are present). Verification shall consist of
23 confirming the required deliverables, requested versus reported analyses, and transcription
24 errors. Validation shall include the evaluation and qualification of results based on holding time,
25 method blanks, matrix spikes, laboratory control samples, laboratory duplicates, and chemical
26 and tracer recoveries, as appropriate to the methods used. No other validation or calculation
27 checks will be performed.

28 C2.4.2 Verification and Validation Methods

29 Verification activities will be completed by qualified Groundwater Remediation Project Sample
30 Management personnel. Validation shall be performed on completed data packages by qualified
31 Groundwater Remediation Project Sample Management personnel or by a qualified independent
32 contractor. At least 5 percent of all data shall be validated. Validation requirements will be
33 consistent with Level C validation. No validation will be performed for physical data.
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1 C2.4.3 Reconciliation With User Requirements

2 The data quality assessment process compares completed field-sampling activities to those
3 proposed in corresponding sampling documents and provides an evaluation of the resulting data.
4 The purpose of the data evaluation is to determine if quantitative data are of the correct type and
5 are of adequate quality and quantity to meet the project DQOs. EPA/600/R-96/084, Guidance
6 for Data Quality Assessment, Practical Methods for Data Analysis, EPA QA/G-9, identifies five
7 steps for evaluating data generated from this project, as summarized below.

8 Step 1. Review the Sampling Design. This step requires a comprehensive review of the
9 sampling and analytical requirements outlined in the SAP.

10 Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the
11 actual quality assurance/QC achieved (e.g., detection limits, precision, accuracy) and the
12 requirements determined during the DQO. Any significant deviations will be documented.
13 Basic statistics will be calculated from the analytical data at this point, including an evaluation of
14 the distribution of the data.

15 Step 3. Select the Statistical Test. Using the data evaluated in Step 2, select an appropriate
16 statistical hypothesis test and justify the selection of this test.

17 Step 4. Verify the Assumptions. Assess the validity of the data analyses by determining if the
18 data support the underlying assumptions necessary for the analyses or if the data set must be
19 modified (e.g., transposed, augmented with additional data) before further analysis. If one or
20 more assumptions are questioned, return to Step 3.

21 Step 5. Draw Conclusions from the Data. The statistical test is applied in this step (if
22 applicable to the sample design), and the results either reject the null hypothesis or fail to reject
23 the null hypothesis. If the latter is true, the data should be analyzed further. If the null
24 hypothesis is rejected, the overall performance of the sampling design should be evaluated by
25 performing a statistical power calculation in order to assess the adequacy of the sampling design.
26
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1 C3.0 FIELD-SAMPLING PLAN

2 C3.1 SAMPLING OBJECTIVES

3 The primary objective of the field-sampling plan is to identify and describe sampling and field
4 measurement activities that will be undertaken. The field-sampling plan describes pertinent
5 elements of the sampling program. Sample methods, procedures, locations, and frequencies are
6 identified in this section.

7 A borehole will be completed inside of the tank and will include collecting core samples from
8 specified depth intervals within the residual waste for full-suite laboratory analysis (Table C-3).
9 A core sampler will be the sampling device used to collect the samples from the borehole.

10 Sampling design features are described in Table C-7. Sample collection depth intervals and
11 sample media are illustrated in Figure C-7.

Table C-7. 241-CX-72 Storage Tank Sampling Design. (2 Pages)

_SaMP _g Mth__ yBas for SanmIpDles'i.
Borehole sampling and The borehole will be positioned at a location Characterize composition of the waste
characterization permitting access to the entire grout and within the tank.

waste heel profile within the tank. The
vertical borehole will be installed with a
drill rig positioned within the containment
building that overlies the
241-CX-72 Storage Tank.

Core samples Collect core samples from 28-30, 35-37, The core samples will be collected to
39-41, and 46-48 ft bgs and submit for evaluate vertical variability in waste
laboratory analysis of COPCs. composition and support waste disposal and

closure decisions.

Sample Depth Intervals:

28-30 ft - Within grout, provide
concentrations of COPCs within middle
portion of grout interval that contains some
waste constituents as the result of mixing.
35-37 ft - Within grout, provide
concentrations of COPCs within lower
portion of grout interval that contains waste
constituents as the result of mixing.

39-41 ft - Within waste, provide
concentrations of COPCs near top of waste
interval.

46-48 ft - Within waste, provide
concentrations of COPCs near base of waste
interval. Radiological logging results
indicate highest radionuclide concentrations
within this interval.
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Table C-7. 241-CX-72 Storage Tank Sampling Design. (2 Pages)

saiplkc mitha 'Key Fatumse 4Design Basislor Samle esigu
Core samples Collect field QC samples. Field QC samples will be used to evaluate

the potential for cross-contamination and to
evaluate laboratory performance.

bgs = below ground surface.
COPC = contaminant of potential concern.
QC = quality control.

Figure C-7. Approximate Sampling Depths Within the 241-CX-72 Storage Tank.
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I Problems with borehole drilling, sample collection, sample custody, or data acquisition that
2 affect the quality of data or impair the ability to acquire data due to failure to meet contract
3 requirements, or failure to follow procedures shall be documented. When a problem is
4 encountered with performing field measurements or conducting sampling, cognizant field
5 personnel shall communicate the problem to the task lead for evaluation and resolution.

6 C3.2 FIELD MEASUREMENTS

7 Planned field measurements include surface radiation surveys and radiological field screening.

8 C3.2.1 Surface Radiation Surveys

9 A surface radiation survey will be performed to document existing surface contamination. This
10 information will be used in preparing the supporting health and safety documents and in
11 finalizing the borehole location. The surface radiation survey will be conducted by qualified
12 radiological control technicians in accordance with applicable procedures. A survey report will
13 be prepared. Radiation surveys will be performed in accordance with applicable approved
14 procedures. A survey will be performed at the conclusion of fieldwork to ensure that sampling
15 activities have not contributed to surface contamination.

16 C3.2.2 Screening

17 Using appropriate instrumentation, the radiological control technician or other qualified
18 personnel will field screen the drill cuttings and all sample material generated from the borehole
19 for radioactive contamination. Potential screening instruments are listed in Table C-4 with their
20 respective detection limits. The radiological control technician will record all field
21 measurements, noting the depth of the sample and the instrument reading.

22 Before drilling, a local area background reading will be taken using the field-screening
23 instruments at a site to be selected in the field. Field screening results will assist in determining
24 radiological activity within the grout, at the grout/waste interface, and within the waste material.
25 These results also will assist in determining sample shipping requirements, and will support
26 worker health and safety monitoring.

27 Field-screening instruments will be used, maintained, decontaminated (if applicable), and
28 calibrated, or calibration verified, in accordance with the manufacturer's specifications and other
29 approved procedures. Specific instrumentation information and field-screening results are
30 recorded by the radiological control technician or other qualified personnel. The field geologist
31 also will record field-screening results in the borehole logbook. Results are documented in the
32 waste-site characterization summary report prepared by the field geologist.

C3-3
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1 C3.2.3 Borehole Sampling and Analysis

2 A borehole will be installed to characterize the composition of waste within the
3 241-CX-72 Storage Tank. Actual sampling intervals may vary from the table depending on the4 location of the top of the waste as indicated by the radiological instrument measurements.

5 IDW generated during this activity will be handled according to the procedures listed in
6 Chapter C5.0 and the waste control plan (to be prepared/approved before the start of field
7 activities).

8 C3.2.4 Pre-Shipment Sample Screening

9 A representative portion of each sample will be shipped to an offsite laboratory, or will be10 submitted to the Radiological Counting Facility, 222-S Laboratory, or other suitable onsite
11 laboratory for total activity analysis before shipment. Total radiological activities will be used12 for sample pre-shipment characterization. Samples that slightly exceed the offsite laboratory
13 criterion may be reduced in volume, to reduce total activity and allow offsite shipment. Onsite
14 and offsite laboratories will be identified before initiating field activities and will be mutually
15 acceptable to the Fluor Hanford, Inc., Sample Management group and the task lead.

16 C3.3 SURVEYING

17 The location of the borehole will be surveyed after the sampling and abandonment activities are18 completed. Data will be recorded in the North American Vertical Datum of 1988 and the
19 Washington State Plane (South Zone) North American Datum of 1983, with the 1991 adjustment
20 for horizontal coordinates. All survey data will be recorded in meters and feet. Global
21 positioning system survey instrumentation will be used.

22 C3.4 WASTE MANAGEMENT SAMPLING

23 A waste designation DQO effort will be performed immediately before the characterization
24 activities to ensure that the proper information is collected during the field effort to support the25 designation of all project IDW. Any additional sampling requirements or analytes needed to
26 support waste designation activities will be identified and implemented through the waste
27 designation DQO summary report that will be prepared at that time.

28 In addition, the data needs of other core projects such as the RL Groundwater Protection
29 Program, ORP, or the Science and Technology Project will be solicited at this time. If
30 practicable, these data needs will be integrated into the IDW DQO as additional sampling
31 requirements or analytes.

32
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1 C4.0 HEALTH AND SAFETY

2 All field operations will be performed in accordance with health and safety requirements and
3 procedures. In addition, documentation will be prepared that will further control site operations.
4 This documentation will consist of an activity hazard analysis, a site-specific health and safety
5 plan, and applicable work permits. Work shall be performed in accordance with site-specific
6 health and safety plans and applicable work permits. The sampling procedures and associated
7 activities will take into consideration exposure reduction and contamination control techniques
8 that will minimize the sampling team's exposure.

9
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1 C5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

2 The IDW generated by characterization activities will be managed in accordance with existing
3 approved Fluor Hanford waste management documents, which identify the requirements and
4 responsibilities for containment, labeling, and tracking of IDW. Procedures have been prepared
5 to implement the requirements found in Ecology et al. 1995, "Strategy for Management of
6 Investigation Derived Waste." Management of IDW, minimization practices, and waste types
7 applicable to 200-IS-1 OU waste control will be described in the waste control plan (to be
8 prepared).

9 Unused samples and associated laboratory waste from offsite laboratory analysis will be
10 dispositioned in accordance with the laboratory contract, which in most cases will allow the
11 laboratory to dispose of this material. The approval of the Remedial Project manager is required
12 before unused samples or waste may be returned from offsite laboratories. Unused sample
13 material from onsite laboratories will be returned to the project for disposal.

14 A waste designation DQO will be completed before the initiating characterization activities to
15 ensure that information necessary to support designation of all project IDW is collected during
16 the field effort. During the IDW DQO effort, any listed waste issues will be resolved.
17 Additional sampling or analysis required to support designation activities will be identified in the
18 waste designation DQO summary report.

19
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1

Into Metric Units Out of Metric Units

If you know Multiply by To get If you know Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0394 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet
sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles
acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)
pounds 0.454 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces
(U.S., liquid)

tablespoons 15 milliliters liters 2.113 pints
ounces 29.573 milliliters liters 1.057 quarts
(U.S., liquid) (U.S., liquid)
cups 0.24 liters liters 0.264 gallons

(U.S., liquid)
pints 0.473 liters cubic meters 35.315 cubic feet
quarts 0.946 liters cubic meters 1.308 cubic yards(U.S., liquid)
gallons 3.785 liters
(U.S., liquid)
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit ("F-32)*5/9 Centigrade Centigrade (*C*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie

2
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I PREFACE

2 Appendix D contains two tables that provide pipeline system information. These tables
3 summarize the information available during preparation of the work plan. Content presented in
4 the tables does not encompass all the pipelines, related structures and associated unplanned
5 releases that may be considered part of the 200-IS-1 Operable Unit. Table 1-3 in Chapter 1 of
6 the work plan identifies the 200-IS-1 Operable Unit waste sites currently listed within Waste
7 Information Data System database and included in Appendix C of the Hanford Federal Facility
8 Agreement and Consent Order Action Plan (Ecology et al., 1989) (Tri-Party Agreement Action
9 Plan). Table 1-4 in Chapter 1 identifies those pipelines pending future listing within Appendix C

10 of Tri-Party Agreement Action Plan. Candidate waste sites for inclusion in the
11 200-IS-1 Operable Unit include all inactive process-waste-carrying pipelines, diversion boxes,
12 catch tanks, valve pits, related structures, and associated unplanned releases outside the tank
13 farm waste management areas. If updates to the waste site lists occur following issuance of this
14 work plan, the information will be shared with regulators through the Unit Managers meetings.
15 As indicated in the Tri-Party Agreement Action Plan, the mechanism for official dissemination
16 of this information, addition of new waste sites and reclassification of accepted waste sites, will
17 be conducted in accordance with RL-TPA-90-0001, TPA-MP-14 procedures.

18 Table D- I indicates attributes and characterization activities for pipelines that have been
19 described in previous Hanford documents. This table identifies the documents in which the
20 pipeline information presented was derived.

21 Table D-2 summarizes information provided in Waste Information Data System database for
22 those 200-IS-1 Operable Unit waste sites listed in Appendix C of the Tri-Party Agreement
23 Action Plan at the time this work plan was being prepared. Tables D- 1 and D-2 were developed
24 independently and are limited in scope to a presentation of the information obtained from the
25 sources identified for each table. As such, the content presented in Table D-1 may not be
26 consistent or comparable with the information presented in Table D-2.

27
28
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APPENDIX D

SITE-SPECIFIC INFORMATION FOR 200-IS-1 OPERABLE UNIT PIPELINE-SYSTEM WASTE SITES
3

Table D-1. Summary of Existing Characterization
Data for Pinelines Svstems. (12 Pages)

216-Z-1,
1216-2-2,
216-Z-3. &
216-Z- IA

216-Z-IA &
216-Z-3

216-Z-9 II

216-Z-12

19

13

rrovies ata for the ettluent pipeline
frost Z Plant (234-Z5.236-Z- & 242-Z
Buildings) into the 216-Z-2 Crib. and
between the 216-Z-2 and 216-Z-lI
Cribs (pp. 13-14) and summarv of
existing data for 216-Z-1 & -' Cribs
and Tile Field. Also 216-2-3 overflow
into 216-Z-IA Tile Field tp. 24).

Provides data for the effluent pipeline
from the 234-Z5 Building via the
241-Z-361 Settling Tank into the
216-2-3 Crib(p. 24) and summary of
existing data for 216-Z-3 Crib
Overflow into 216-Z-IA Tile Field (p.
24).
Provides data for the RECUPLEX
effluent pipeline from the 234-5Z
Building into the 216-2-9 Trench pp.
52-53) and sumru-v of existing data
for the 216-7-9 Trench:

Provides data for the pipelines from the
RECUPLEX Facility in 234-5Z Plant
to the 216-Z-9 Trench.

Provides surrnary of existing data for-
the lines out to the 216-Z-9 Crib.
Provides data for the pipelines from the4
Z Plant 234--232-Z-,236-7 242-7,-
and RECUPLEX processes to1
216-Z-12 Crib and sumnary of existings
data for the 2l6-Z- 12Crib (pp 16.18,,
and 20).S

8-in. SS into
Crib ip. 13).
8-in. VCP from
216-Z-3 into
tile field (p. 24)

8-in. VCP nor
(p. 24) specified

not specified

Two 3.8cm SS
lines: one
served as a
spare (p. 1)

1L5-in.
Schedule 40 SS
4-in. VCP
connected to
12-in. VCP;
sections butted
together but not
sealed (p. 16)

not
specified

< 20 ft bgs
because
trench
depth was
20 ft (p.1)

not
specified
17 ft (p,6,
Fig. 8)

nor
specifid

direct buned

direct buried not specified (N)

acidie process. analytical and development
laboratory wastes: aqueous and organic waste;
uranium waste (pp. 14-15)

neutral/basic process. analytical, and
development laboratory wastes (p. 25):
low-alt (Ref. 13, p. 6)

direct buried not specified (N) acidic, aqueous and organic waste: igh sat 1.2.4

direct buried not specified (N) h gh salt content and acidic (containing
aluminum, magnesium calcium, and other
metal nitrate salt waste, degraded solvents) (p.
I )

direct buried not specified (N) notspecified

direct buried not specified (N)

direct buriedI not specified (

Low salt, slightly basic (pH -8), aqueous
plutoniun-bear-ing laboratory and proces
wast 'ontaining -odium, fluoride, and nitrate

IcOwSalprOcessW Lp.68)

I and
possible

3

4 none none none

none

previous waste-site
inventory, scintillation
probe. and groundwater

samplig datasummarized (pp. 18-20.

22). previous crib
piutonium/amriciumnsampling results
summaarized (p. 2-)
previous waste-site

inventory andscintillation probe data
summarized (pp. 28-29)

previous waste-site
inventory, scintillation
probe, and well
groundwater sampling
data sumnmanzed (pp, 53,
57. 60-61)
data sumsnarized (pp. 53.

-4 

.1.

I ,-. I 
I +

none none

summary of 1973 study
of plutonium distribution
in the 216-Z-9 Trench.
which later was mined
and 58 k.- of plutonium
was removed (pp. 4-5)

none none none

none

none

1.2-41

noine

none

none

none

none

previous waste-site
investigations
summarized (pp. 33-50)

sI , 1-yacidi I.
4

none none none previous waste-site
inventory, scintillation
probe, and well
groundwater sampling
data summnarzed (pp. 71,
74-75')
data summnanzed (pp. 71.
74-75)

SS may degrade at low pH.
Process used oxalic acid, which
breaks down into chelans.

none

RECUPLEX estimates on p- 61

SS may degrade at low pH and
high hea

none

Waste from Z Plant process and
labs drained to 241-Z Waste
Storage Tanks, then (after
neutralized) to 241-Z-361 Seling
Tank, with overflow to 216-2-12
Crib via Diversion Boxes I then 2
(pp. 16 & 18)

none

D-1

1

Provides data for the effluent pipelines not specified
from the 241-Z Neutralization Tank via
241-Z-361 Settling Tank to the
216-Z-12 Crib (p.68) and summary of
existing data for 216-Z-12 Crib

I

I

I

I

I

1.2
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Table D-1. Summary of Existing Characterization
Data for Pipelines Systems. (12 Pages)

PW-2 216-A-l0 7

216-B-12 7

216-A-36B 7

17

216-A-10 & 16
216-A-45

21f-A-37-1 7

-216-B-IlA &
'16-1-13

24

Provides data for the effluent pipeline
from the 236-Z and 242-Z Buildings
into the 216-Z.18 Crib (p. 92) and
summary of existing data for the
216-Z-1S Crib,

Provides existing data for the 216-A-Il)
Crib: mention of associated piping.

Provides existing data for th
Crib; mention of associatedF
from 221-U. 224-U. and 221
Buildings (2.2.3.2) into the
216-B-12 Crib.

Provides existine data forth
216-A-3683 Crib:- mention of
piping from 202-A (PUREX
216-A-36B Crib (southern 5
original 216-B-36 Crib),

Provides waste stream chara
data for PURFX ammonia si
condensate that flowed into
tanks in 1990: flowed into 2
Crib until 1987 (p. v),
Provides waste stream chara
data for PUREX process con
wastewater stream flow to th
216-A-45 Crib: flowed to
216-A-10 Crib until 1987 (p.
Provides information on the2
Crib; mentions associated pip
293-S Acid Recovery Facilit
Provides existing data for the
216-A-37-1 Crib: mention of
associated piping from 242-A
Evaporator to the 216-A-37-t

Provides information on the
21 -B-Aand216-B-1 lB R
Wells: mentions associated p
from the 242-B Evaporator (

e 216-B-12
piping
I-B

0-1. vk
replaced in
1962 with 8-in.
SS (2.2.15)

6-in. VCP
(2.2.3.2)

not direct buried
specified

not specified (N) acidic, high salt waste p-92) 1.2 tione none none previous waste-site
invemory. scintillation
probe. and well
groundwater sampling
data -summarized (pp. 95,

t I 1.........9....
i ._ _ _ __ _ __I_ __ _ _ i-

1
I

not
speci fied

speciied

dlirect ,urIed Leakss suspected
since acidic waste
destroyed VCP
integrity (2.2.3.5)

I|o spec UeI di buriedno

PUREX acidic process condensate. acidic
process distillate (002). and corrosive/mixed
waste (D002) process distillate (22.3.5)
containing uranium and nitrate (Table 2-1)

low salt, neutral/basic process condensate
including limestone (2.2.3.2); neatral to basic.
low salt, containing large amounts of uranium.
fission products and tributyl phosphate

I i k summIandi3. (2.2..
ls ednot specified not Ii direct buried ntspecifed N)ammon scrubber distillate waste (2.2.3.6); 4 d none none none previous waste-site See Ref 17 for waste stream

s to the p neutral o basic low salt, conaining large possible sampling and logging effluent samples before discharge
500 ft Of amounts of uranium (Table 2-1) 2 results, and soil/ to the 216-A-36B Crib.

vegetation contaminant Process used NaOH to scrub NHI;
concentrations aqueous NH; is basic.
summarized (2.2.3,2i
3.3.1.6, and Tables 34

wterization not specifi o irc ued not scfe N and 3-5)

crubber specified direct bried not specified N)contains ammonia (p. 2-8) not none none none four waste stream none
storage specified samples taken (p 3-1);
1-A-36 Bresults reported in Tables

3-2 to 3-5

ctrz -Z ntseie not direct buried not specified (N) poescnest
tdensate specified process condensate none none none eight waste stream NOTE. Diverted waste stream

e samples taken in 1990 from 216-A-10 Crib to the
(p. 3-1); results reported 216-A-45 Crib in 1987 tp. 1-4)

14). _,1in Tables 3-2 to 3-6

216-S-22 4-in, VCP 7 ft direct buriedI none mentioned 1----

I and
possible

3

none

-r 
i-

4 none

none

none

noe

none

previous waste-site
radionuclide inventory,
sampling and logging
results. and
soil/vesetation
contaminant
concentrations
summarized (2.2.3.5.
3,3.1.5. and Tables 3-4
Land 3-5)

previous waste-site
radionuclide inventory
and logging results
sunumarizzed (2.2.3.2

none

In 1987. waste stream diverted to
216-A-45 Crib

See Ref. 16 for waste stream
effluent samples before discharge
to the crib.
Process used oxalic acid. which
breaks down into chelans.

Operated from 1957 to 1973

ping from
y (p. 2-16).

t Crib.

Reverse
ipeline
p. 2-31).

(p. 2-16)

not specifie

3-in steel
(p. 2-31)

(p. 2-16)
I ') qu waste conaining nitrate and sodiutO

(p. 246)
likely I none none none none Acid recovery process generated

acidic waste.

not direct i

specified

specified
Ille no spe

process condensate (2.2,3,8) containing
ammonia and mixed waste from solvents
(Table 2-1)

al st neural to basic process condensate
(p. -I

2,4

4

none

none

none

none

none

none

results summiarized for
logging of groundwater
wells near waste site:
additional data in

waste contained Cs-37,
Ru- 106. Sr-90,
plutonium, and uranium.
"these two wells are
placed- in line with a
7T6 cut (3-in.)steel inlet
7.fcI (-I teelei2-1) t

Process knowledge: waste
believed to contain Am-241,
Cs-137. H-3, 1-129. Pm-147,
Pu-23 9, R u- 106, Sn- 113, and

noRdirect-buri 1dSnt-%13,and

none

D-2

PW-2

PW-2 &
PW-4

PW-5

)1-in.V P Ino I i orh - t

I no sp cite

not I

PW-4 2 -12225 1

I

uttr, a ounca 1 none menuonea

Icrc urea not secld

I
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216-Z-5

216-Z-6

216-Z-8

216-Z-10

BC- 121 6-T-36 J6

207-B
216-B-3 &
B Ponds

24

9

9

rZ'"es d ua sr me effluent pipeline
from the 231-Z Building into the
216-Z-4 Trench (p. 30) and summary
of existing data for 216-Z-4 Trench.
Provides data for the effluent pipeline
from the 23 1-Z Building into the
216-Z-5 Crib ('p. 32) and summary of
existing data for 216-Z-5 Crib
Pipeline also may have received 300
Area laboratory wastes (p. 33),
Provides data for the effluent pipeline
from the 231 -Z Building, via the
231-W-151 SumnpTank into the
216-Z-6 Crib (p. 37) and summary of
existing data for the 216-Z-6 Crib.
Prvdsdt fr te effuetpipliwe

from the 23) -iZBuilding. intothe

OverflOw front the storge tank, into the
216-Z- French Drain (p649) and
summary of existing data for
216-Z-8 French Drain.

Proie dtfotheflntpelines I

2.16--10 Reverse Well (p. 62) and
suntmary of existing data for tile
216-Z-10 Reverse WelL
Includes limited information on the r
pipeline carrying steam condensate
from the 2'21-T and 221-U Buildings
and from 2706-T Building
decontamination into the 216-T-36
Crib.

Provides information on the waste 4
Pipeline from the 242-1 Evaporator to (
the 207-B Retention Basin (p. 2-58).

Provides data for the 200-E-112 2
Pipeline. which consists of two pocess 2
sewer lines (290)4-F, I and 2904-E-2) 2
that carried B Plant water to the I.
207-B Retention Basin (Table 2-6).
Provides data for the 200-E-126 2
Pipeline. which extends eastward from c
the 207-B Retention Basin to the m
216-B-3 Ditch and B Pond System o
(Table 2-6). s

di

of
pc

3-n. SB (p. 321)

direct bured not specified

II ft direct buried not specified

3-intiron not
p. 6371) specified

(p 49) speified

lt d7

not specified

4-in, cast iron
(p. 2-58)

2904-E-2 is

5-in, VCP

4- to 30-in.
otmgated
tetal. except
ne connector
ection (36-in.
iameter tmade
f high-density
lyethylene

IS ft or
less
(because,
the crib
depth is
15 ft bgs)

(Table 2-4)

not
specified

not
specified

not
specified

netra/oaste process and laboratory waste tp.
30)

(N process waste ip. 32); possibly 300 Area
laboratory waste (p. 33)

direct buried I not specified I[(N) neutral/basic process waste (pp. 38)4

possible I none

none

none

none none

f I-

direct buried not specified (N) neutral/basic RECUPLEX filter backilush none none

direct buried not specified (N)

direct buried Inot specified IN-(

direct buried

direct buried

direct buned I

5 leaks in 1953,UN-200-E-79 (p.
2-58)

not specified for

2904-E-1.2904-E-2 found
leaking in 1985
(Table 2-6)
leaks inferred in
Table 2-6

neutral/basic process and laboratory waste (p,
62)

steam condensate, decontamination waste, and
miscellaneous waste (Table 2-4)

4 none none none

24 none none none

(N) not specified 4 none none

(N) two process sewer waste Table 2-l 4 j none [ none

(N) fnot spefled 1,4 Inone none

unplanned release
occurred when five
leaks were detected in
the pipeline in June
1953; up to 2.500 cpm
detected at points of
emission (p. 2-58)

none

none

radionuclide inventory
data sunmarized (p. 31)

previous wasie-site
radionuclide inventory.
scintillation probe, and
well groundwater

summanze pp. 35-36)
previous waste-site
radionuclide inventoy
data summarized (p. 40)

previous waste-site
radionuclide inventory
data summarized (p. 51

previous waste-site
inventory repsrted as
50 g of plutonium; no
other radionuclides
reported (pp. 62, 64)

previous waste-site
radionuclide inventory
data/ditch information
reported (Table C-4.
p. C-35/C-36)

none none

Process solutions were low p1-.

none

none

The majority of T Plant
decontamination wastes were
basic. A few were acidic.

none

none

A portion of the 2904-E-2
Pipeline was found to be leaking
and was repaired in 1985:
operated from 1944 to 1997

(Table 

2-6).Operated from 1945 to 1997
(Table 2-6)
Received PUREX effluent, which
was 1 or 4 waste type,

D-3
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Table D-1. Summary of Existing Characterization
Data for Pipelines Systems. (12 Pages)

Charteri.ti.n nnt I her. Re-stCwu

ruvides data for tie 200-E- 1
Pipeline, which extends eastward from
the 207-B Retention Basin to the
216-B-3 Ditch and B Pond System
(Table 2-6).

Ptovides information on the 221-B
Building cooling water pipeline to the
241-B-154 Diversion Box, then to the
207-B Retention Basin (pp. 2-59 to
2-60).

24- to 30-in.
corrugated
metal, except
one connector
section (36-in,
diameter) made
of high-density
polvethylene

24-in, cast Iron.
24-in. VCP
tp. 2-60)

not
specified

not

specified
direct buried

leaks inferred in
Table 2-6

1946 (UN-2t-E
-80) and 1966
(UN-200-E-l)
leaks (p. 2-59)

IN) not specified

led

none Operated from 1945 to 1997
(Table 2-6).
Received PUREX effluent. which
was I or 4 waste type.

Ti 

'_-4 noneI none metal waste leaked
from pipeline in 1946,

containing -10 Ci
fission products: 1966
leak apparently
contained similar

W-S Z~iche ~ t 5~ ~ . - 4.. 4 ______I Iwaste liquid (p. 2-59)
from the 231-Z B uilding to the Z
Ditches.

Includes characterization ot pipeline
front the 34-5 Building to the Z
Ditches.

Includes limited information on
pipeline carrying process sewer waste
from the 221-U and 271-U Buildings
into the 216-U-14 Ditch,

(2.1.5)

IS-in. VCP
(2,.5)t

specified

1* t~ .1
not
specified

direct baned

(2.l.Si

l age suspected
(2 1.)

INt

cooling water. steam condensate. and
laboratory waste (Ref. 6 33.2.1)

cooling water and steam condensate: assumed
to contain plutoniutn and other transuranic
elements (Ref. 6, 332.1)

4

not I
specificd

retmote
video

(2.1.5)

none one smear sample
collected from pipe
interior; analyzed for
17 rad analytes (2.1.5,
3.2.2): detected 23.5
pCi Pu-238, 1210 pCi
Pu-239, 226 pCi and
813 pCi Amn-241: 14
radionuclides
undetected
(Appendix CQ
(Appendix C)

T t + t

none

remote
video
(21.5)

none one smear sample
collected from pipe
interior analyzed for
17 rad analytes (2.15.
3.2.2)- detected 2.45
pCi Pu-238. 94.6 pCi
Pu-239, 195 pCi and
23.5 pCi Am-241; 14
radionuclides
undetected

I I I(Apundcte18-in. VCP 14ft or less tdirect buried (noispecified (N) chem not specified fintiencme_____.,_.....)

none

The 216-U-14 Ditch is
a representaive waste site
characterized in Ref. 5.
Several pipelines from different
sources carried waste to the
216-Ul-14 Ditch (2.1122, 3 I ,

3.3.11)
(because
ditch depth
is 4 ft bgs)
(Table 2-)

ae w aewater, steam cn ensate. not
and cooing water (3.3.1.1) specified

none none previous waste-site
sapling information
reported (Tables 3-1 to
3-4) and summarized
(3.3.1,2)

none

216-Z-1 1 may be difficult to
distinguish because ditches
overlap: several sources
discharged to the 216-Z- I I Ditch
(Fig. 2-4 and from Ref.6: Figure
2-9 and Section 3.3-2),

216-Z-I I may be difficult to
distinguish because ditches
overlap; several sources
discharged to the 216-Z-I I Ditch
(Fig. 2-4 and from Ref. 6: Fizure
2-9 and Section 3.3.2).

27 [Provides informaDnon the 216-Z-20 1 8-in.VCP n drctTable2-9).i~~~~~~~~~e o eci.VPwl- fn-dn !,,i 1
Crib: mentions associated piping from
the Z Plant (pp. 8-8 and 8-9).

Provides informati

(p. 8-9) specified
c2010. water, steam condensate. storm sewer.
building drain, chemial drains .laboratory
drain, and miscellaneous drain waste (p. 8-8)

1.4 none none none none Crib is classified as a low-level
waste site (p. 8-8).
Chemical drain would convey

on on the 216--20 T15-in. VCP Inot I direct bried noxm.
Crib: mentions associated piping from
the Z Plant (pp. 8-8 and 8-9)

(p. 8-9)- specified
I ( Coong water, steai condensate, storm sewer,

building drain. chemical drain, laboratory
drains, and miscellaneous drain waste (p. 8-8)

not
specified

none none none none

- _____ ________ 1 ______ .1 ___________________ 1 ____ 1 ____ 1 _____ !. _________ J ____

Crib is classified as a low-level
waste site (p. 8-8).
Chemical drain would convey
acidic wastes.

D-4

216-R-3 &
B Pond
System

241-B-154
Diversion Box
& 207-B
Retention
Basin

CW- I 24

CW-5 6-216-U-14

216-Z-20

F"""'I

i i- - I -- -- I nctuacs naracwrzaton o pipetine I i-.v p 1nt Id tbuedIlaa s le d I(NI

I Ii I I -L

(N)not sp cl

I - L Ijuacu I (N)

[ k I,)

Sntipctl u ( tN i

I ulu 1UJVUI lu pcct
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"" l 26--2

LW-2 216-Z-7

21 fiZ- 6

AW - I

216-Z-17]

216-Z-13

216-Z-14

2 16-Z- 15

216-U-7 27

TW- I 200-E-l 14 14
Pipeline

216-3-14 24

Provides informaion on the 216--28
Crib; mentions associated piping from
the 221-T Buildings, 2706-T Building.
and 300 Area laboratory waste from
the 340 Building (pp. 2-17 & 2-18),
Provides data for the effluent pipeline
from tile 231-Z Building, via the
23l-W-151 Sump Tank, into the
216-Z-7 Crib (p. 42) and summary of
existing data for the 216-Z-7 Crib,
Also 300 Area laboratory waste from
the 340 Waste Neutraliration Facility
(p. 42).

Provides dat for the effluent pipeline
from the 2.31 -Z Building into t
216-Z-16 Crib p. 82) and summarvof
existing data for the 216-Z-16 Crib.

Provides data for the effluent pipeline-
from 2 3 1-ZBuilding into the 216-Z-17
Trench ip. 87) and summary of existing
data for 216-Z-17 Trench.

Provides data for the effluent pipeline
from the 291-Z Building into the
216-Z-13 French Drain (p. 764 and
summary of existing data for the
216-Z-13 French Drain,
Provide,;daa frteefunt iplne

216pZ-14 French Drainp, 78) and
summary oferisting data for the

1-4 French Drain.

Provides informaion on the 216-eff u

Crbhri: mentions associated iet

from rth 291 - Buildingtin o 
U -7

D P n a a t

Provides information on the 2 16(,U-74
Crenh rn mentions associateddn
pigfrom the22-U B Cudd n ti(p. 2 B).

14-in, steel 8fttp.
reducingto 17)
10-in, steel

(p. 2-17)

3-in, iron 1not
(p. 41) speciFed

not specified

3-in. schedule
40 carbon steel
(p. 87)

4-in. pipe
(p. 76)

4-i pipe

(p,78

not
specified

not
specified

d-ct nuned not specified

direct buried not specified

(N)

(N)

direct buied not specified (N)

direct buried not specified (N)

- 14 ft j direct buried not specified

- 14 ft I direct uried not specifed
(N)

tuit uxeu waste contamntng nitrate: steam
condensate decon. waste, misc, effluent,
decon. waste, and laboratory waste (pp. 2-17 to
2-18)

21-Z process, laboratory. and operations
asO: 300 Area laboratory waste (p. 42).

neutral/basic Pacific Northwest Laboratory
operations waste up. 2)

neutral/basic Pacific Northwest Laboratory
operations waste (p. 87)

4

4

none

none

(N ET-8 exhaust fan steam condensate and floor 4 none
drainage (p, 76)

none

wastes at T Plant were basic.

*I 
7 

*
none

none

none previous waste-site
inventory. scintillation

probe. and wellgroundwater sampling
data summarized (pp. 4i,

4748)
previous waste-site
inventory, scintillation

probe, and wellgroundwater sampling
data summarized (pp.
85-86)

none

previous waste-site
radionuclide inventory
data summartized
(pp. 85-86-99)

none

none

ET-9 exhaust fan steam condensate (p. 78) 4 none I none

14 ft direct buried noc specified (N) S-12 evaportor cooler drainage (p. 80) T 4

3-in schedule 13
40 steel (p.9-7) 9-7

uvoifi - ,dnot
ies (p. 2-20) specified

direct buried not specified jN)

direct buried

4-in, steel no dir
p. 2-20k specifed drc bed

leak suspected -unplanned release
site up. '2- 19)

(lN

not specified (N)

liquid waste from counting box floor drain (p.
9-7)

not Specified

high salt, neutral/basic scavenged triburyl
pbosphate waste (p. 2-20)

not

onventory ne2

none data sutrimarized
(pp. 

85-86. 
90) none

7 

5 

5
none

none

none

low evel areassued (.-76
none

low levels are assumed p. 78)

I f 7 
1

none

none

none none

Many of the decontamination
-astes, at T Plant were basic.

none

none

Radionuclide content is unknown:
low levels are assumed (p 76)

Radionuclide content is unknown:
low levels are assumed (p 78)

Radionuclide content is unknown;
low levels arm assunted (p 80)

low-levls ateassumed(p. 80

I Appendix 
B showsradionuciide inventory

and hazardous chemilal
in ttr

none

None2 1 none I none I

I- _______

none

waste contained Cs-137,
Ru-106. Sr-90, plutonium.
uranium ferrocyanide.
nitate, phosphate, sodium.
sulfate-based compounds
(p. 2-20)

Used for transfer of tank farm
liquid waste. which was basic

liquid waste. which was basic
none

D-5

i

I nt)e

:)

r 4-1 -I.. none none

none none

Iposie- none

[ I --
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216-B-15

216-B-16

216-B-17

216-B-18

16-B-19

216-T-18 26

216-T-26

l216-B-7A & 241

Provides information on the 216-B-15
Crib; mentions associated pipeline
from 221-U Building (p. 2-21),

Provides information on the 21 b-B- 16
Crib; mentions associated pipeline
from 221-U Building (pp. 2-21 and

Provides information on the 216-B- 17
Crib; mentions associated pipeline
from 221-U Building (p. 2-22).

Provides information on the 216-8-18I
Crib; mentions associated pipeline
front 221-U Building (p. 2-2-))

Provides information on the 216-B-19 1
Crib; mentions associated pipeline (
from 221-U Bulding (p. 2-23),

Provides information on the 216-T-18
Crib: mentions associated piping from e
221-T Building (p 2-15).

Provides information on the 216-T-2 14
Crib: mentions associated piping fr.m ,
the T Plant (pp. 2-l6 and 2-17).-

Provides intormation on the 216--7A 3
and 216-B-7B Cribs: mentions (I
associated piping (pp. 2-16 to 2-17)

TW-2 216-B-9 24 Provides infomsation on the waste
pipelin from the 221-B Building to the

216-B-9 Crib (pp. 2-58 to 2-59).

14-in, steel 6 ft (p,
(p. 2-21) i-21) I

14 -inmsteel 6 ft(p.
(p2-22) 2-21).

14-in. steel 6 ft(

14-in, steel 6 ft p
p.2-23) 2-23)

14-itn. steel
reducing to
10-in steel

(p. 2-15)
4-in., steel

educing to
0-in. steel
p. 2-16
-in. steel
p. 2-16)

5-in. SS.
nencased
p. 2-59)

ur
(p

8 ft P.
2-15)

9 ftp
2-1()

nort
specified

7 i (p.
2-59)

direct buried

direct buried rnot specified j(N)

direct buried Inot specified l(N

direct buned not specified (N)

direct buned Inot specified (N)

direct buned not specilied (N)

direct buried not specified (N)

direct buried

direct buried

not specified

1954 leaT
UN-200-E-7 (p.
2-58)

(NI

high salt, neutral/basic scavenged tributyl
phosphate waste (p. 2-22)

high salt, neutral/basic scavenged trihutyl
phosphate waste (p. 2-22)

high salt. neutral/basic seavenged tributyi
phosphate waste (p. 2-122)

high salt, neutral/basic scavenged tributyl
phosphate waste (p. 2-23)

first-cycle scavenged tributyl phosphate
supernatant wastes (p. 2-1S)

first-cycle scavenged tributyl phosphate
supernatant wastes; mixed waste containing
ferrocyanide and other inorganics tpp. 2-16 to
2-17)
1946-1961. low salt, alkaline rd waste from B
Plant: 1961-1967. decon. construction waste
from 221-B Bldg. tp. 2-17)

(N) ]not specified

_______ 

-J
none

-
7 

~1~
none

none

none

2 none none

not
.1pecified

fnone

none

none

none

none

none

none 7

none

none

Wate containedCsL- 137,Ru-106, Sr-90,
plutonium- uranium.
ferrocyanide, nitrate,
phosphate. sodium. and
sulfate-based compounds
(p. 2-21)
waste contained Cs- 137.

Ru-106. Sr-90,
plutonium, uranium
ferrocyanWdenitmte,
phosphate rsium, and
sulfate-based compounds
(p. 2-2s)

waste contiincd Cs-I37.Ru-106. Sr-90.
plutonium, uranium,
ferrocyanide. nitrate.
phosphate. sodium. and
sulfate-based compounds6,

waste contained Cs- 137,
Ru-106. Sr-90.
plutonium, uranium,
ferrocyanide, nitrate.
phosphate. sodium. and
sulfate-based compounds
Lp. 2-2)

waste contained Cs- 137,
Ru-l06 .Sr-90,
plutonium, uranium.
ferroeyanide. nitrate,
phosphate. sodium, and

sulfate-based compounds
(p. 2-23)
sulfate-based compounds
(p. 

2-23

1 none tI none none

none

+ 
+ 

4
likely II none tnotne unplanned release

occurred when a leak
developed in the waste
line; 1.7 rem/h
contamination tp,
2-58)

2-58)
L ________ I. 

J

none

waste contained Cs- 137.
Ru-106. Sr-90,
plutonium.Luranium, and
transuranic waste (p-
2-17)

none

none

none

none

none

Mentions "above-ground piping
was removed-at completion of
discharge' (p. 2-15); reference to
inlet pipeline?

none

One pipeline supplied both Lribs.
simultaneously (p. 2-16).

WIDS associates leak with
241-B-361 Settling Tank (see
discussion on pp. 2-58 to 2-59);
monitoring well 299-E28-54 is
very close to leak location
(p. 2-59). This crib was designed
for I' cycle precipitation waste,
which was acidic.

D-6

TW-2

2-6tB-7

-IiI-L

I

' - - - I . -

none

not
specified

none none
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Provides information on the cross-site
transfer pipelines, between
241-UX-154 Diversion Box and
241-ER-151) Diversion Box (p. ES- ),
UPR-600-20 is associated with the
Cross-Site Transfer System Q2-1 2).

Provides information on investigation
along the cross-site transfer pipelines
between 241-UX-154 Diversion Box
and 241-ER-151 Diversion Box (p. 2)

Provides information on two waste
Pipelines (V335 and V336) from the
221-B Building to the 241-BX-154
Diversion Box (p. 59).

six .- tm type
347 SS lines in
steel-reinforced
concrete
contaminment
structure
(pp ES-L_2-2)

six 3-in.
internal
diameter
schedule IOS
type 347 SS
lines in
steel-reinforced
concrete
encasenent

(p. 2)

5 ft to 15 ft
(p. 2)

unencased 3.5 f p.
(p. 2-59) 2-59)

24 Provides nformnation on two steam 3.5-n SS -12 ft
condensate waste pipelines (V200 and (p. 2-59) (p. 2-59)

V3) from sections i o and 9.
-epectiveiy, of the B Plant

COncentrator (221 -B Bldg) to the 241-
B-154 Diverion Box (p. 2-59),

Unes in
steel
reinforced
concrete
encase-
tment

iUnes in
steel
reinforced
concrete
encase-
ment

Stainless
steel
pipeline
in 6-in.
carbon
steel
encase-
ment per
dramwing
Hr8i7

buie

(ES-)

not specified

1951
(UN-200-F-3) and
1972 (UN-200-
E-85 leaks
(p. 2-59)

two 1972 leaks.
UN-200-
E- 103 and
UN-200-E-44 (p.
2-59)

transfer pipes
(241-UX-154

241-ER-151)

high- and low-level radioactive waste; liquid
waste for evaporative concentration (2-1)

(Y)
Lines V360
and V361 were
last pres- sure
tested in the
earIy 1980s
and are
considered
sound
Lines V-363,
V-364, and V-
366 are
considered
plugged and
line V-363
may have
integrity issues
Line V-362
is considered
unserviceable
and tnav have
integrity issues
(RPP-25113)

same as

above.

(Y)
Ine -
V-335
ruptured
by heavy
vehicle
traffic in
1950
(Johnson
2007).

V-200)
failed
pressure
test
7-14-1974
(Johnson
2007).

not specified

not specifled

To
characteriz

e the
inteinty of
the
pipeline.
eieht
boreholes
were auger
drilled at
four
locations
along the
transfer
line in
1988
(P. 2-5).

Soil
samples
from
eight auger
holes at
four locatio
ns alone
the pipeline
(p. 8)

214 none i none

2.4 none none

"No contaminati
was found below the
encasement. but
contamination was
found in adjacent
sagebrush, indicating
that the roots had
penetrated the
encasement" (2-N5.
NOTE: In May 1995.
the U.S. Department of
Energy tested one of
the remaining lines
using pressurized
water; results showed
the line was intact. It
was used to transfer
supernatant from
double-shell tank
241 -SY- 102 to the 200
Areas in August 1995

Soils near the
encasement were free
from contamination (p.
11); radiation found in
adjacent saeebrush
indicates that the roots
have penetrated the
encasement. caps have
been left off swab
risers during sampling,
which could account
forsome
contamination near
risers (p. 14).
Additional results on p.

12.
pipelne was not
repaired after 1951
leak, because readings
of 120 rem/h were
detected with 46 cm
018 in.)ofsoil
remaining (p, 2-59)

second leak probably
resulted from failure of
repairs made after the
first leak (p. 2-59)

Soil surveys and analysis
of vegetation. animals,
and feces wcre
conducted in June 1988
to determine if
encasement was leaking
(pp5, 8. and it

none

none

URx-O0-20 consists of
contaminated pipeline and
encasement any subsurface leaks.
associated surface speck
contamination, and contaminated
vegetation on the surface of the
cross-site transfer line. The
surface above the pipeline became
contaminated through biological
transport of radioactive materials
that leaked in the pipeline
encasement and windblown
particulates from the vent station
(2-5). Waste was adjusted to high
pH before transfer.

Associated with tank farm waste.
which was high pH

Associated with tank fain waste.
which was high pH

Steam condensate was near
neutral pH.

SI ___

D-7

not specified I2 none

241-BX-154
Diversion Box

241-B-154
i

Diversion Box

24

IS-I

i - ..

i i

L-

I I
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Table D- 1. Summary of Existing Characterization
Data for Pipelines Systems. (12 Pages)

Characteization Data Other Results/Comments

Develops conceptual approach to
closure of ancillary equipment
(pipelines, diversion boxes, and similar
structures) based on C Tank Farm
(ES-1); includes limited information on
the 200-E-I11 pipeline.

three 3.5-in. SS
11-gage
tubing
lines numbered
V108. 8618.
and 8653
(p. 2-19)

IS-1 200-E-116 14 Develops conceptual approach to Two 3.5-in SS not direct leak suspected - (N) raicive mixed waste (p2-20) origang 24 none none none none The 241-C-151 Diversion BoxPipeline to closure of ancillary equipment I 1-gage ubing specified buried unplanned release from B Plant241-C-l51 and (pipelines, diversion boxes, and similar lines marked site (p. 2-19) of UPrminEd to e-2s1.
-152 Diversion structures) based on C Tank Farm V130 and VIIIA of UPR-2W-E-68 (p, 2-2 .
Boxes (p. ES-I); includes limited information (also known as Associated with akHlar waste.

on the 200-E-1l16 Pipeline. which V210) (p. 2-20) which was high pH.
transported waste front the B Plant
(241-B-154 Diversion Box) to the
241I-C- 151 and 241-C- 152 Diversion

_Boxes in the C Tank Farm (p. 2-20).
UW- 16-I & 3 For pipeline from U Plantto216-U-1/2 3.5-ia. outside 7 ft (4.22) direct No (N) acidic and high in radionuclides (4.2) 1 Yes none liquid from within the Surface rad survey none21 6-U-2 Cribs: provides remote camem survey diameter SS: buried

for pipe integrity: sampling of liquid joints are pipe was collected (3-43)
within pipeline' (4-.bu-edd 22); pipe was intactwt).2). bu-welded with liquid in low spots(4.2)(5.0); last 20-30 ft went

on line before the
241-U-361 Settling
Tank was filled with
liquid none of the soils
exterior to the pipe
showed signs of
contaminaon (5.0);
results to be reported in
the 200-UP-2 limited
field investigation
summary report (4.221)4 Additional information on activities 3.5-in. SS not direct none none Wipe samples of Waste-site surface rad SS tay derade a low pandreported in Ref. 3b; also reported pipeline specified buried ecppeline inteor survey and soil sampling high eat.216-U-1/2 characterization data and boed up to su uface gamma

operable unit risk assessmnrt showed up to 30000 and subwirface gama
omep, but the exterior logging and soil

of the pipe and the sampling results
surrouding soils discussed (3.2.1 to 3.2.5
showed no activity and Tables 3-1 and 3-2)

(31_3).216-U-4A 27 Provides information on the 216-U-4A 3-in. SS - ft (p. direct not specified f(N) acidic plutonium and fission product none none none Appendix B shows SS may degrade at low pH andenc Drain: mentons associated (p. 9-6 9-6) buned decontamination waste (p. 9-6) radionuclide inventory high heat.
piping from the 216-U-4 Reverse Well adhzrosceia(p. 9-6). and hazanous chemical

216-U-8 & 27 Provides infornation on the 216-U-8 6-in. VCP in a not direct not speeified (N) acidic process condensate and stack drainage Inone ne none Appendix B shows none2 16- - 1)Crib: mentions associated piping from 12-in, concrete specified buried (p. 9-s) radionuclide inventorythe 221-U and 224-U Buildings and the encasement and hazardous chemical291-U Stack p. 9-8, (p. 9-8) innonerd
Provides information n the 216-U-8 6-in. VCP not direct not specified (N) acidic process condensate, stack drainace. I none none none Appendix B showsnoneCrib; mentions associated pipeline (p. 9-9) specified buried tank. and storm drain wastes (p. 9-9) radionuclide inventorvfrom the 216-U-8 Crib feed line: wastefrom the 224-U Buildings. 291-U and hazardous chveinta
Stack. and tanks C-5 and C-7 (p. 9-9). inventory

not
specified

leak suspected -
unplanned release
site (p. 2-19)

Associated with tank farm waste.
which was high pH

D-8
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Table D-l. Summary of Existing Characterization
Data for Pipelines Systems. (12 Pages)

For pipeline fmm 222-U and 224-U
Buildings to 216-U-8/-12 Cribs:
provides remote camera surveys for
pipe integrity (4.1). surface soil and
vegetation sampling 13.2. 4.1),
subsurface soil sampling t1). and
surface rad survey (3.143),

4 I Reported additional information on
pipeline activities reported in Ref. 3a:
also reported 216-U-8/12 Crib
chamacterization data and operable unit
risk assessment,

7 Provides existing data for the 216-U1-
Crib, with information on the pipeline
that carried waste from the 221-U and
224-U Tanks and the 291-U-I Stack
(2.2.33) to the2W6-U-8 Crib.

Provides existing data for the 216-U112
Crib. with information an the pipeline
carrying waste from the U Plant
(291-U-1 Stack drainage. 244-WR
Vault waste 24-U process
condensate, storm drain. and Tank C-7
waste. 224-B waste from Tanks C-5
and C-7 [2.2.3.41) to the
216-U-12 Crib

0-in. VCP' with
acid-proof
joints (4,1)

6-in. VCP

6-in, VCP
(2.2.3.3)

6-in. VCP

direct
buried

riot ~ direct

specified buriedt

not
specified

17 ftt crib
inlet
(3.3 14)

direct
buried

buried

tefals suspected
because of joint
condition (4. 121)

because f joint
condition (3.4.2)

leaks suspected
because of point
condition ().3.1.3)

not specified

tI

( N

acidic 4 )

Inot specified

11 m ofut
older (to
216-U-8)
pipe
section
and 25 m
of newer
(to
216-U-12

pipe
section
(Fig. 5)

soa sanpes
(23)
collected
from seven
areas at
surface. at
pipe depth.
and midway
between
along the
path of
older
(216-U-8)
pipe section
(4.1.2.2,
Figure 7);
analysis was
for rad and
select
chemiical
constituents
(10)
18 soil and
8
vegetation
samples

(N) ai . ..Process.condensate and st a ck d__an stac rna(2.2 3. -,

contaning nitrate and tributyl phosphate

v'egetationsamplingnear
pipeline

I1S~v M not

specified
none none

pipe retively intact
except joints of older
section 15.0): sampling
results suruarized in
App. A and App. 8-

Maximums generally
were found near VCP
(except in vegetation
for Sr-90); lateral
movement of
contaminants was
minimal (34.3);
sample results for
maximum
concentrations in
Tables 3-4 and 3-5:
many of the older
(216-U-8) joints were
dislodged: the degree
of dislodging varied
from minor to very
serious (3.4.2),

detected 426 pCig
Am-241 49,100 pCilg
Cs-137. 70.6 pCi/g
Pu-239/240. and 1,380
pCi/g Sr-90 (33.1.3,
Tables 3-2 and 3-3)

Tables 3-2 and 3.3)
none

surface rad survey
(3.1 .43) showed clear
pattern where VCP was
located 4.1.1)

waste-site sampling and
borehole logging results
(3;4.3 to 3.4.5 and Tables
3-4 to 3-7)

previous waste-site
logging results, borehole
data, and soil/vegetation
contaminant
concentrations
summarized (33.1,3 and
jTables 3-2 t03-5)
Previous waste-site
soil/vegetation sampling
and logging results
summarized (2.2.34,
3.314 and Tables 3-4
and 3-5)

NOTE: Schedule 40 SS pipe
routed around 2715-U Building.
then changes to a 6-in. VCP as
reported here (4.1),

none

Operated from 1952 until crib
was replaced by 216-U-12 in
1960 (2.2.3.3)

Replaced 216-U-8 Crib in 1960.
and was replaced by 216-U-17
Crib in 1988.

Pipeline runs from 216 -U-8 Crib
feed line to 216-U-12 Crib.

I __________________________________________

D-9

UW-I 216-U-S &
216-U- 12

(N)

I

I I I
ULs sse d iN

I . 1I 
.

-T --
,

i -7.F,

I none
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Summary of Applicable Informtign
p aera
Type

y pe Pipe Burial
Depth Config
(hgs)

AVailable.Types of Chasa Vtc~slW o~ni.
Lmk/lugs Pipeline

Presure
Tested

(y)=yes

Waste Stream Informaion- Waste
Type*

Camnera
Snrveys
Inside

Ilpelines

Soil or,
Vegetation
Sampling
Adjacent

to Pi elin
d 1t,,t

____ ___I _ ____j _ ___ __ ____ __ ___ ___ ___ ___ ___ ____ ___ __ ___ p__ ___ ___
UW-l 216---8 7 Povids inormaionon te 21-U- I 6in. ehedk.7 I no (d~~,N ~
Crib, mentions associated piping
between the thee crib structures (p.
9-8),.

40 tee (p9-S Ispecified buried
'I-.) acidic process condensate and stack drainage

(P. 9-8)
none none none

Table D-1. Summary of Existing Characterization
Data for Pipelines Systems. (12 Pages)

-Related Dain

Appendix B shows
radionuclide inventory
and hazardous chemnical

27 |ProvidesnformItion on the b.6- m n d __inventory.

SS may degrade at low pH ad
high heat.

Crib: mentions associated pipeline
from 224-U, 221-U, and 271-U (pp.
9-11 and 9-12),

distribution
box through
two 8-in. PVC
header pipes
(p. 9-11)

specified buried
I steam and process condensate, chemical sewer

waste, and compressor cooling water (p. 9-12)
not

specified
none

27 TProvides informationonthe 2(6-I- 7 6-in
Crib: mentions associated pipeline
from UOC process condensate (p. 12),

Waste

ment
Area

ethylny
ethylene specified

ent
specified

buried

irect
buried

not specfied

not spefied

process condensate

neutrahzed process condensate

not

specifted
none none

none

none

Appendix B shows
radionuclide inventory
and hazardous chemical
inventory.

Appendix B shows
radionuclide inventory
an d ha mrdicus chemnical
anventory.4Ot s i d o diI

none

none

not
specified

none none none 5 waste streamn samples
taken in 1990 (p. 3-1 );
results in Appendix A.
Tables 3-2 and -- 3

I I I I 3 ).I III.I
n carbon

steel (p 3)
buried

I-ak detecTed
visually in Dec
1969
ne the
241-C-152
Diversion Box:
at joint with
polyethylene
gasket (p. 2)

(Y)
Pressure
tested to
200) psig
for 30
minutes
when
installed
in July
1964.

high-level liquid waste containng Cs-137 as a
major constituent p. 2)

216-U-16

216-U- 17

4 1 -C-I-5
Diversion Box

24 1-C-15,
-152. and -153
Diversion
Boxes

radioloical data used
to plot three general
concentration zones
(Fig. 7,p. 12);
radionuclides reported
were Cs-137 Ce-144,
Zr. Nb-95, Ru-106,
and Cs-134 (p. 3): soil
results sununaized
(p. 13)

none

NOTE: Moved waste stream
from 216-U-12 Crib to 216-U-17
Crib in 1988 (p. 1-4).

none

20 JPl..ed JUPR-200-E-82borehole I not specified 1 noNPI A ak 2 -il
sanmpling and near-surface
characterization usintg direct pushes
(pp. 6-14 & 6-17). Will provide
geophysical data and soil samples near
the 241-C-15l, -152, and -153
Diversion Boxes (and an unplanned
release site near the 241-C-152
Diversion Box - p. 6-7).

specified (p, 6-7)
n u s Ui derivatives Of PUR wste (p,

63-t)
none

samnples tobec
collected

to be reported: data
for a complete set of
radiological and
chemical contaminants
(p. 6-14)

Samples may be
collected.

- _ __ _ ~ __ _ ±_ __ _ -_ __ _ __ 1 _ __ _ 1_ __ _ __ _ _ __ _ __ I_ __ _I _ __ _I _ _I _ _I_ __ _II _ __ _ _L_

Purposes: to determine extent and
magnitude of vertical Tc-99
migration (p. 6-13); to provide
useful indication of effects of tank
structures on infiltration rates
(p. 6-7; to provide pipeline status.
sample the pipe, or external pipe
tests (pp. 6-13 to 6-14): and to
provide contaminant
concentration and distribuion
data (p. 6-18). Field reports for
geophysical logging will he
prepared after direct pushes are
completed-

D-10

Process
Waste
OU

Disposal Sites
with Assoc.

Pipe I

R,-*L

Source

Notesi

18 if

none soil
ssamples
collected
from 10
wells
drilled
from 4 to
16 ft from

pipeline
leak source
and to
depths of

Provides waste stam characterization
data for UO, Plant condensate streari
that flowed from 224-U to the
216-U-17 Crib until July 1989, when
discharge was temporarily suspended
(pp. v. 2-5)
Provides data sumumary from
investigation of leak in the V-122 line
that carried 221-B Building cesium ion-
exchange process feed from the
241-C-105 Tank to the 241-C-152
Diversion Box (p. 2).

a., 0 1 1t D )1drect ekdtce

rl,

I I I

no s el(

Sio p ee

I p. ,

I -. t--- I J.N

PipeineAttribut s

Additional Pipline
Imformatiov/Rstdts

Ints eelc
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2 ,Willproviegeophysicl data and th
-1 52. and -153 potential for soil samples near the
Diversion 241-8-151. -152. and -153 Diversion
Boxes Boxes (unplanned release site - p. 5-4k.

Multiple 2 Provides summary of existing
information on various waste sites,

C Tank Farm 22. 23 Provides information about eight
borings drilled to assess soils adjacent
to leak in process transfer line from
244-AR Vault to the C Tank Farm
(Ref. 22. Vol 1, p. 102: Ref. 23. p. 1).

pes under

uidi ng

8 Provides data for two north and south)
sections of drainline under 221-U
Process Cells into Tank 5-6 in 221-U
Process Cell 14(2,44) as pan of
further chamcterization activities
identified in the Phase I feasibility
study (2.4).

not specified

2-in, line;
carbon steel
and SS
(Ref 2-1 Vol 1.
p. 104; Ref. 23.
p. 2)

24-in. VCP
under building
(2.44)

not
speci fied
8 ft (Ref,
22. Vol 1.
p. 104:
Ref 23. p.
2)

NA

direct
buried

metal waste leaks NA
in vicinity of

241 -B-151. -152.
and - 153
Diversion Boxes
(p. 5-5)

not specified NA

line leak tRef. 22 (N)
Vol 1, P. 102.
Ref. 23, p. I)

not direct none detected (NI
specified buried (2.4.4)

Manage-
mernt
Area

Various

not
specified

not

specified.

not
specified

-
Samples

mnay be
coliectednear
comers o
Diversion
Boxes froi
10 ft bgst
base of th

tanks (p,
4- 1 0.none

soilsamples
collected
from eight
test wells:
number of
samples n
specified
(Ref. 

22,Vol J, p.
104; Ref.
23, p. 2)

mome

I

Samles may Ub

collected.
Purpose: to determine
effecti veness of reported past

clean-up and whether additionalinvestigations are required
(p. A-25)1 Field reports will he
prepared after direct pushes are
completed.

none none

nonenone

metals, uranium, and possibly Tc-99 (Ret 21.
p. 410)

not specified

process waste containing Cs- 137 Ref 22, Vol
I. p. 102; Ref. 23. pp. I- 2)

not sPecified

to be reported: gamma

logging and potential

&oil samnpling results(p. A-25)

mto
le

none

8 test wells (Ref. 22.
Vol 1. p. 103; Ref. 23
p. 1): soil
contamination up to
334 pCi/g Cs-137;
samples near pipeline

ot showed contamination
zone near location of a
carbon steel to SSjoint
in the pipeline (Ref.
22. Vol 1. pp. 104.
106; Re. 23., pp. 2.41
wo (one each from

south and north
sections)
"opportunistic- samples
of residual on robotic
crawler were collected
from inside the pipe
(2.4.4). south section
sample contained rad
levels -2 orders of
magnitude greater than
in the north section.
where transuranic
activity >100 nCi/g, and
elevated levels of
chromium, lead, and
Aroclor-1254 (expired
trademark) occurred.
The north section
sample contained

levated mercury and

phthalates (2.4A4); for
both samples
("radionuclide
concentrations
haracteristic of the

221-U facility and
prncesses"). Overall
dose rates in pipe
-100 mmmi/h (2.4.4)Complete sample data in
Table 2-2,

D-1I

none

none

remote
video and
eamma
(244)

L-

Waste 1241-RB 15]

none

UrIl

none
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Table D-1. Summary of Existing Characterization
Data for Pipelines Systems. (12 Pages)

peline Attributes Avaiable Types of Characterization Data Other Reuilta/Comments
Disp si es SuRef. PiryfA lbenfmd pe Dat 1 ht Pipe B ia1 Leak/Plugs Pipe Waste Striu Informaton Waste Camera So4L or Additional Ppe ie Related DataSoUre PipT pe ept TotgPesse Type~ Srveys V getatin lanoraiaa/ResultsN tese (h ) esedhide~ Samplig

(Y)=yesPIPelIaes Adjaent*
Vanos Pipes under 10 Provide. ,umnmarv of emtstng data for 24-in. VCP not nae no pild nononupciidot onnneonnnefon221-U a cell drainage tile line to ell 10 in encased (within specified speecifiednd n mont pcne o on oe oenoennBuiddsng 221-U- building sece

Reterenced Sources:
SAR1H-1945, B Plant Ion Exchange Feed Line Leak.
2 AR H-21 55, Radioactive Liquid Waste lDisposal Facilities 200 West Area.

BH I-00033. Rev. 0. Surfaice and Near-Suirface Field Investigation Data Summary Report for- die 2L)0-UP-2 Operable Uirt
4 DOFi'R L-95- 13. Rev. 0, Limited Fld Investigation for the 200-UJP-2 Operable Unit.

5 12OFJL-C03U P. RmedaleIvesigaton ir: he 00-C-S P-n'2 itchs Colin Waer }oup the200Cnd- C ond ndgitces eoligGWaerprooandi 200C W42T ondCColng ateaGropC nd tens0-SCI StamupndesateGabp eenUni Uis.

8 DOE YlRL200(-60, Rev, . R-ia ue F aiiutnudyc/Grtd roe ss Co d nst an Poe ss W st roup Operable Unit RI/F S Work Plan and RCR A TSD Unit Samping Plan.
9 DOE R L-2002-6,9, Draft A Feasibilit y Study ttr the 200-C W-I and the 200-C W-3 Operable Units and the 200) North Area Waste Sites,I)10 lW-I 9140. Uranium Recoverv Technical Recovery Manual

S1 R uO-LD- 14. Existing-Da P On the 26-ZLiauid Wa e Sites.12 R 2-aO-ST-2. Report on Plutonium Mining Acvtiies at 216-Z-9 Enclosed Trewch.13 REHO-ST-44. 216-Z-12 TFransurani- Crib Chanicterization: Operational History and Distribution of Phoonium and Amnericiwn.14 RPP-20604. Atcillarv Equipment Disposiion Stud.
IS RPP-20605 Cross-Site Transfer System Disposition Stitdv.

16 W1-IC-E P-0342, Addendum P2 PUREX Plant Process Condensate Stream-Specific Report.-7 W HC -EP-0342. Addendum 14. P1REX Plant Ammonia Scrubber Condensate Strear tiSpeci . Report18 WHC-EP-0342. Addendum 19.,VOF Plant Process Condensate Stream-Specific Report.

19 DFIRL-200-1Remed0. ial Rept itnr:the en0e CTV wv of Abandod Proc er Gouthain Line.840Pandand D i up fthe 200 ivWt etr bon Tet 20- 4trahrd CoigWtr m ERA. 0-ClSea 'idnat a~ pral ii20 R-966Rev. 1. Site-Specific ne-ShelliTnkPasroOe I rAabileit ISti orktPlan.or cl inMeth.ae Studs 0-W 20-Wor-Pa4,dndt inu 00te AlInagenAraeis.-X n

721 ERP- 207 Rev , 1 .iRe-s sucSSt PG Pcn WaUhae IF I/CM Wor Plan AdenridunorWMAn-dX-YT [ San grand

22.23 AR H-1972, included in R HO-CD-673 as pp. 103-l06. Handbook 200) Areas Waste Site (R H OCD-6 73k P55 Line Leak (Line No. 8/2).4 DOERL-92-05, 8 Plant Surce Aggregate Area Management Studs Report.25 DOE/RL-91-69.,S Plant Source AggregatefArea Management StudReport.
26 D)0ElR L~-6 l~b T Plant Sogrce Aggregate Area Management Studyt Report.27 HI-O9174, U Plant Aggregate Area Management Study Tecnmical Baseline Report.

28802288-00 Srtise C nmnaton Inetiato Reprt Crn ss-Comtr Waste Transfer Line. letter report from R. E Wheeler to 1. C. Bertram. Westinghouse 'lanford Conmpany, Richland. Washinton.
30 John.on, M. E.. 2007. nfxsriDation Ott Process Waste Pipeline Failures Due to Corrosion.312 RPP-5 1 13 Residual Waste Inventories in the Plugged and Abandoined Pipelines at the anfrd Site.

All pipeline burial configruration informaion was denived from design drawinns available in WIDS

*~Waste Stream Type No:
1= Ver4 Acidic. 3= Cheates/Hih Salt OU Operable Unit
1 =High Salts/Vey Basi. 4= Low Salts/Near Neutral. PUREX = Plutonium-Uranium Extaction Plan or proess. SS = stainless stee

en .R4ECUPLEX ,ReoPery of Uranium and Pltonim by Extraction (Pla or process). VCP =vitrified ay pipene. WS = Waste Information Data Sistem database.

1
2

20 PP 160, Rv.1.Sie-Secfy Sngl-Sel Tnk hae RRA ~wliv nvelialtnl~oremvMesurs tu~yWar PanAdendmf~rWate l~maenentArasC.A-A. nd17

D-12
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Table D-2. Waste Information Data System Summary
for 200-IS-1 Operable Unit Pipeline Systems. (14 Pages)

2 j 240-S-302

3 241-A-302A

4 241-B-302B f

5 241-BX-302B

6 241-BX-302C

7 241-ER-311

200-W-7. 246-Lw
241-S4K-1. 243S-TK .
243-S-TKL.
200W Personnel
Decontamination Facility
catch tan
IMUST, Inactive
Miscellaneous Undergmund
Storage Tank

240-S-302,
240-S-302Catch Tank,
IMUST,
Inactive Miscellaneous
Underground Storage Tank

241-A-302A,
241-A-302-A Catch Tank

241-B-302B.
241-B-302-B Catch Tank,
241-13-302,
IMUST, Inactive
Miscellaneous Underground
Storage Tank

241-BX-30213.
241 -BX-302-B Catch Tank.
[MUST. Inactive
Miscellaneous Underground
Stornge Tank

241 -BX-302C,
241-BX-302-C Catch Tank.
[MUST.
Inactive Miscellaneous
Underground Storage Tank

241-ER311 .
241 -ER-3 1,1Catch Tank.
241-ER-31IIA Replacement
Tank

ne site is located northwest
of the 242-S Evaporator and
just north of the MO-326
trailer,

This unit is located north of
the 202-S Building and cast of
the 240-S- 151 DiversionBox-

The catch tank is located
south of the east end of the
202-A Building and west of
the 241-A-151 Diversion
Box It is located inside the
PUREX security fence.

This catch tank is located
north of the 241-83-154
Diversion Box. adjacent to the
comer of 7th Street and
Batimore Avenue.

The 241-B-302B Catch Tank
is located on the south side of
the 221-B Building (near
section 12), and northwest of
241-BX-154 Diversion Box.

The 241-BX-302C Catch
Tank is located southeast of
241-fIX -155 Diversion Box.
between Atlanta Avenue atd
Baltimore Avenue-

The tank is located south of
the B Plant, and west of
Atlanta Avenue inside the
241-ER-151 Diversion Box
fence
fence.

1978 to
1988

Associated with the MO-0326
trailer. It was the personnel
decontamination facility for the
200 West Tank Farms,

1950 to Associated with the 240-S- 151
1987 Diversion Box.

1956 to 7
Associated with the 241-A-151
Diversion Box,

194 to Associated with B Tank Fanr and
11985 241-B-154 Diversion Box.

1948 to Associated with 241-BX- 154
1985 Diversion Box and BX Tank Farm.

19448 to
1985

19 to

Associated with the 241-BX-155
Diversion Box and BX Tank Farm.

Associated with the 241-ER-31 I A
Catch Tank, 241-ER- 15 1
241-ER-152. and 241-ER-153
Diversion Boxes. automatic liquid
level sensors. leak detection. and a
submersible pump.

The undergmund tank is inside a chained area that measures
approximately 3 by 3 m (9 by 9 ft), with three risers extending tothe surface. The tank is posted with IMUST signs and radiological
postings,

This unit is a horizontal, cylindrical, steel tank. The 240-S-302
Catch Tank is buried underground to provide shielding from
radiation. The tank is surrounded with posts and chain and is
posted with radiological and IMUST siuns.

The unit is an underground, cylindrical vessel made of carbon
steel. It sits inside a pump pit with a riser extending to the surface.
It is surroundd with posts and chain and is marked with
radiological signs.

This unit is an underground, horizontal carbon steel tank. The
catch tank and the 2 4 1-B-154 Diversion Box are surrounded with
post and chain. The surface of the area inside the chain has been
covered with gravel and sprayed with gray weatherizing material.
The site is marked with radiological and [MUST signs.

The buried tank is covered with gravel. It is surrounded with postand chain, The tank is marked with radiological and IMUST signs.

This catch tank is a horizontal cylinder of direct buried carbon
steel.It is inside a recendy graveled URM area, related to the
241-BX-155 Diversion Box surface stabilization. The tank was
not covered with extra gravel and is separately posted as a CA,
The tank is marked with radiological and IMUST signs.
The underground tank is located inside the 241-ER-151 Diversion
Box locked chain link fence. The fence is posted as a CA and a
URM area. and is laheled with IMUST signs. The placement of
these structures within the fence is that the 241 -ER-311 Catch
Tank is the furthest south, nearest the chain link fence. The
241 -lR-31 IIA Catch Tank is located adjacent to the north side of
the 241-ER-31 I tank (in the middle of the three structures), The
241-ER-151 Diversion Box is north of the-241-ER-31IA Catch
Tank,

3 x 3m
(lox lo ft)

1- Kute

Catch Tank none

Catch Tank none

Catch Tank none not available

Catch Tank none not available

Catch Tank none not available

Waste contents would
contain low levels of
radionuclides,

none

not available Tank received leakage, none

Spillage, line flushes, and
drainage associated with
waste transfers. In 1985. the
tank was confirmed to be a
leaker. Approximately
600 gal of rainwater were
released between June 1985
and January 1986.

not available 1996 waste estimated as none
6418 L (1698 gal)

1985 estimated volume of
liquid as 16.027 L

14249 gal) and sludge as
2608 L (690 gal)

estimated residual volume of

supdmate as 355 L 94 gal)

and sludge as 3591 L(950 gal)

1984 estimated volume of
sludge as 2400 L t635 gal)
and supernate as 862 L
f 228 gal)

Cath Tank UPR-200-E-84 not avallable notaailable none

none

none

notie

D-13
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Table D-2. Waste Information Data System Summary
for 200S-1 Operable Unit Pipeline Systems. (14 Pages)

Cinn Site Code Site Nmes L iDtjo soitdFcliiso ieCnmnn "8 _______p___ iAnottes GeeraKDeription Site Type A PR D-nios 1nentryV su SurveyII
___Area RlaeJ -___Infrmtion241 -ER-31 IAE41T-ER-3hITA This unit is below grade. Te 950 to Associated with the 241 -ER-151 It is located withn a chain lik fence that is posted as a CA and a Catch Tank none not available not available none241 -EPR-"1I A Catch Tank, tank is located southwet of 1954 Diversion Box. URM area and is labeled with MUST signs. The 241 -ER- 51old 241-ER -3 Ca1,the B Plant. It is south of Diversion Box, the 241-ER-311 Catch Tank, and the 241-ER-31 IAoriginal 241-ER-1 I Catch 7 Street and west of AlanaCatch Tank all are located inside this chain link fence. TheTank. Avenue. placement of these structures within the fence is that theIMUST, 241 -ER-3 I Catch Tank is the furthest south, neaest the chain linkInactive Miscellaneo Tkfence. The 241-ER-3 1A Catch Tank is located adjacent to theUnderground Storage Tank north side of ne 241-ER-31 1 Catch Tank (in the middle of the
three structuresi The 241-ER-151 Diversion Box is north of the241-ER-31 IA Catch Tank.9 241-EW- 151 241-EW- S. The sie is locatd south of 1955 to? This site is part of the Cross-Site The vent station is enclosed in a locked. chain link fence. It Catch Tank UPR-600-20 notavailable not available none241-EW-51 Vent Station Route 3. approximnatel Waste Transfer System and is consists of an underground concrete structre containing a SS tankCatch Tank, halfway between the 200 East associated with Diversion Boxes in a vault with ajunper pit above the tank. The tank has two vent241-eW-151 Vent Station. and West Areas. It is south of 241-UX-154 (200 West) and risers that extend above grade and a riser for the unit's leakVent Station. the 609-A Fire Station. 241ERI 51 (200 East). The vent detection system. At the bottom of the stairwell access is a floor201 Area East-West Vent station is associated with the drain that connects to a nearby french drain. Several hazard andStaton I cross-sire transfer line that runs radiological warning signs are posted on the fence. Also, two

between Diversion Boxes areas outside the fence. adiacent to the northeast side of the vent
241-UX-154 (200 West) and station, are posted with URM area signs.T241-ER-151 (200 East).10 241-TX-3023 241-Tv 21'X-1 

-i hsLn slctdcs fthe 199 to Associated with the 241-TX 55 T

I i 241-TX-302BR

12 I241-TX-302C

14 240- -152

IS 241-A-151

241-TX-302-8 Catch Tank.
IMUST.
Inactive Miscellaneous
Underground Storage Tank

"41-TX-3102BR.
241 -TX-302-BR Catch Tank.
241-TXR-30213R.

IMST.
Inactive Miscellaneous
Underground Storage Tank

241 -TX-302C.
24 1-TX-302-C Catch Tank

240-S-151.
240-S-IS1 Diversion Box

240-S-152,
240-S- 152Diversion Box

241s-A-i5B1,
241-A-IS I Diversion Box

TX Tank Farm. norheast of
the 241 -TX- 155 Diversion
Box.

I -9"I

Ctwith UPR-2T--W-33BCacThi k1- -r

Tank is located east of the
241-TX-155 Diversion Box.
it is located east of Camden
Avenue and south of
23" Street.

1954

Diversion Box, and
241-TX-302BR Catch Tank.

241-TX-tD iversion Box,
241-TX.302B Catch Tank. and
216-T-20 Acid Pit.

is urt is an underground cylindrical tank made of steel. The
ground surface around the tank has been covered with gravel. The
tank is surrounded with light posts and chain and is posted with
CA and IMUST signs.

Is ..I~IIu is ai un dgot horizontal. vindrical tank made of
steel. The ground surface around the tank has been covered with
gravel. The tank is surrounded with posts and chain and is labeled
with IMUST signs.

Catch Tank

Catch Tank

UPR-200-W- 131

none

not available

not available

1984 estimated volume
waste as 4987 L t1320gah.

not available

Te 241-TX-1 rCath Tank 1 1949 to Ass ? A,.t,.. i.,y r with I .,. 1.
isl
center of the 221 -T Buil

e 240-S-151 Diversio
is located north of the 2
Canyon Building.

he
'ding.

PLsuOC Wite w Zt-TX- 5 
Dversion Box.

his unit is an underground horizontal ylindrical tank otade of
carbon steel The tank area has been sprayed with shotcrete to
contrl surface contamiination.

n Box 1950 to Assoiaedwi the 240-S30) t i. i..-

Catch Tank UPR-200-W-38

19817 Catch Tank. UPR-200-W-82. and
S Tank Farmn.

5DivenonBox 197 to d 40 3at- wt ~vh Th -i

I itis cini00ed5 oi reinorced concrete and is rectangular,
The 240-.S- 13i1 Diversion Box hat been weather covered.

Diversion Box UPR-200-W-82

not available

not available

not available

Tank sampled in
1984: reported
dose rate of
24 muradfhand

none

is located north of tim
Canyon Building.

The diversion box is
suth of the east end
202--A Building.

e202-S

iof the

1980
ank Wa STk0. Catch

Catch Tank. A and AX Tank
Farmos.

Associated with B Plant
24!-B-102 Catch Tank.
241-B-151, 241-B-152. and
200-E-116.

Tis unt is constructed of reintorced concrete and is rectangular.
The 240-S- 152 Diversion Box has beent weather covered.

Ile s tei s a reinforced concrete structure with cover bocks. Most
of the structure is below grade. It is marked and radiologically
posted.

Diversion Box

Diversion Box

none not available not available

lo ed 1956to ? atednone
UPR-200-E-25,
UPR-200-E-26.
UPR-200-E-3 I.
UPR--2)0-E-42,
UPR-200-E465241-B-154241- B - 54 The.,.. . 1 .-A.--.-4,

241-B-t54Diversion Box
I ei isAlcatedeast of

221 -B, at the intersecioni of
Baltimore Avenue and
7' Street,

1945 to

II- _ _ I _ _ _ _ _ _I_ _

The site is a diversion box that interconnects the 241-B-151 and
.- Dversion oxes wi e Buildig. The umutis a

rectangular. reinforced concrete structure. It was sprayed with
gray. weatherizing foam. Later, a layer of shotcrete was placed
over the diversion box, extending beyond the structure to include
the surrounding ground surface.
the surroundintz ground surface.

Diversion Box

not available

2P0O-E-45. I not available
UPR-200-E-/

Multiple UPRs. Highly
concentrated process wastes
have contaminated the
inside of the diversion box.

Diversion box may contain
about 23 kg (50 lb) of lead
shielding.

none

none

D-14

13 240-S-151

t6 -- l-
UPR 0

I

I.- -
!02-S

1,1411 tu ,
none

I
not available none

none

-Z-1 I . __j
I
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- , This Diversion Box is located241-BX-154 Diversion Box south of the 221-B Building
and east of the 241-BX-302B
Catch Tank

241- X-155, This Diversion Box is located
241-BX-155 Diversion Box northeast of B Plant n the,

south side of Atlanta Avenue,

241-C-154 h ieso Bxi oae
241 -C- 154 Di version Box souh0t tre.suhast

of the (demolished) 2o I-C
Process Building and

-------- northeast of the 216-C- I Crb.
241-P-R151, h iei oae otws
241-ER-151 Diversion Box of the 8Patnd sn et

corner of Th Street and
Atlanta Avenue.

241R5 is 241-ER-52 Diversion
241-ER-152 DiversionB Box is so t of the B

Building, and east of
241-ER-151 Diversion Box,
near the comer of Atlanta
Avenue and 7" Street.

241 -TX- 151"41-X-15 
ic241 -TX-112 Diversion Box

This unit is located east of die
TX Tank Farm. is east of
Camden Avenue and south of
23 Street. It is north of the
200 West Area Powerhouse
Pond-

23 241-TX-154 241-TX- 154. This unit is locted On the east
241X-154 Diversion Box sidetif the 221-T Building.

24 241-TX-155 24 1-TX-155 This unit is located east of the
241-TX-155 Diversion Box TX Tank Farm, south of

23't Street and north of the
200 West Area Powerhouse
pond.

1948 to
1984

r

1946 to

1985

1945 to

1949 to ?

1949 to ?

1 90o

1980-

Asscite8wththe21 2B tch Tank and the
BX Tank Fam, This unit
inerconnects the 241-8-252 and
241 -BX-155 Diversion Boxes and
the 221-B Building

AssXociaed withkthe
BTan Farm,

Associated with the 201-C C-Cell

teBPlant Promethium TrantsferLine (ine V743). and 200-E-41
stabilized area.

Associated with the 241-ER-31 I

Catch Tank the Cros-Site
Transfer Lne. 241 -CW- 151 Vent
Station. the 244-BX Double
Contained Receiver Tank, and the
241-ER-152. 241-.ER-153. and
241 -UX- 154 Diversion Boxes and
the 241-ER-311 Catch Tank-

Associated with the 241-ER-151

and 241 -ER- 153 Diversion Boxes.

the 241-ER-31 I1 Catch Tank, and
rnsfer lines. It is also associated
with the stabilized contamination
know as 200-E29.

Associated with the T Plant
SY Tank Farm. UPR-a20w-11 5

adthe '141 TX-1-54 Diversion

Aociaed wth TPantrson
operations. 241 -TX- 151 Ii versionBox. 241-IT-302C Catch Tank,

and SYTnk Farm.
Associated with the 24 1-TX-302B
and 241-TX-3028R Catch Tanks,
and the T. TX. and TY Tank

Farms.

241-BX-154

241-3X- 15-

CA sgns pots nd hai an

Diversion Box

Diversion 
Box UPR-200-E-78 not available not available none

Dverston Box none not available not available none

This diversion box is a reinforced concrete tructire-

This diversion box is a reinforced concrete structure. Thediversion box has been isolated and covered with waterpr f foamsealant. The area around the diversion box has been surface
stabilized with gravel and posted with URM area signs, except for
the surface area above the 241-B-302-C Catch Tank This area
does not have the additional layer of gravel and remains posted as
a CA.

The diversion box has been covered with clean backfill material
(ash) and is no longer visible. It is located within the larger Hot
Semiworks Facility surface stabilized area t200-E-4 1)

The diversion box is located inside a locked chain link fence. The
fence is posted with "Caution - contact Radiological Control and
rank Farm Shift Office prior to entry" signs. The diversion box issurrounded with a metal safety barricade.

Most of the reinforced concrete diversion box structure is
underground. The floor and lower portions of the walls are lined
with SS. Cover blocks with lifting hooks are visible from tile
surf ace. The 241-ER-152 Diversion Box is surrounded with
radiation rope and CA signs.

The diversion box is a rectangular reinforced concrete structure.
Most of the structure is below ground. A few inches of the
structure that extend above ground are covered with a gray weather
coating. It is surrounded with light posts and chain and is posted
with various radiological postings.

The diversion box is a rectangular reinforced concrete structure.
Most of the structure is below grounid. The diversion box issurrounded with post and chain. It is labeled and radiologically
posted. The adjacent area has been covered with shoterete.

The diversion bx is a retanglar reinforced concrete structure.
Most of the Structure is below ground. A few inches of thestructure that extends above ground ame covered with a grayweather coating. It is surrounded with light posts and chain and
CA signs.

Diversion Box none

Diversion Box none

Diversion Box

Diversion Box

UPR-200-W-2 1,

UPR-200-W-38,
UPR-200.-W-4,
UPR-200-W-160

UPR-200-W-5,3
UPR-200-W-28,UPR-200)-W-76.
L)PR-200)-W- 113,
tJPR-2f10-W-l 31.
UPRZ-200-W- 160

-540 ar
(6000 ft); in

1,996.contamination
spread over an
area measuring
approximately
0.5 ha (1.2 aci
not available

not 
available

9 x 30 . in(1

11954)

Diversion box may contain
about 23 kg (50 lb) of lead
shielding.

not available

Diversion box may contain
about 23 kg (50 lb) of lead

shielding.

Diversion box may contain
about 23 kg (50 lb) of lead

shielding,

Multiple releases
documented, including
contaminated nitic acid
solutionin 1952. Diversion
box may contain about
23 kg (50 lb) of lead
shielding.

September
1998 rad
surveys
detected up to
10.000 cpm on
contaminated
specks and
251000 cpm on
ant hill.

none

none

none

none

D-15

Diversion Box UPR-2(0-E-84, not available
UPR-6(U-20I

19 241-C-154

20 241-ER-1-51

21 241-ER-152-

22 241-TX-152

I
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Table D-2. Waste Information Data System Summary
for 200-IS-I Operable Unit Pipeline Systems. (14 Paes)

Count Site Code Site Namess Site C
__________Area 

j Refrased-___ nforumaion2 141-U-151 241-U-151, The 241-U-151 Diversion 1946 to ? Associated with the 241--U-301 The diversion box is marked and radioloicaly posted. This unit Diversion Box UPR-200-W-6 not available Diversion box may contain none241-1U-151 Diversion Box Box is located northeast of the Catch Tank and the 244-S and is constructed of reinforced concrete with multiple encased liquid about 23 kg (50 b) of leadintersection of Camden 244-TX Double Contained waste transfer lines. The diversion box structure is mostly below shieldingAvenue and 16 Street. east Receiver Tanks. The unit also is ground. It has three layers of cover blocks.
of the U Tank Farm. associated with the 241-U- 152 and

__6_196 it, 241-TX-152 Diversion Boxes.
a6  24-U-152 241-U-152 The 241-U-152 Diversion 1946 to? The 241-U-152 Diversion Box is The diversion box is marked and radiologically posted. The unit is Diversion Box UPR-200-W6 not available Diversion box may contain none241- U-152 Diversion Box Box is located northeast of the associated with the 241-U-301 constructed of reinforced concrete with multiple encased liquid about 23 kg (50 lb) of leadintersection at Camden Catch Tank. and 241 -U- 153 waste tansfer lines. The diversion box structure is mostly below shielding.

Avenue and 16 Street. east Diversion Box. ground, It has three layers of cover blocks,
i of the U Tank Farm.

!2- 15 Th ni li

30 200-E- I M

a16Z-I Ditch replacement
pipeline

())W-16,
292-T underground tanks.
[MUST, inactive
Miscellaneous Underground
Storage Tank.
292-TK-l. 292-TK-2

200-E-t I I-PL
encased pipeline fmrm
241-ER-151 Diversion Box
to C Tank Farm and 244-AR
Vault.
3-38 encasement.
V 108/V837/8618/8653/8901
PAS

200-E-I16-PL
pipelines fromn 241-B-154
Diversion Box to 241-C-151
and 241 -C-152 Diversion
Boxes,
direct buried pipeline,
VI I IA'210/V 130

the ppel ne extendi si
from the 231 -Z Building and
turns south to connect with
the head end of the 216-7-Il1
Ditch.

The underground tanks are
near the southeast corner of
the 292-T Building addition,
The 292-T Building is south
of the 291-T Stack and north
of the 222-T Building.

The encased pipeline runs
eastward from the
241 -ER-151 Diversion Box.
south of 7" Street, and
branches off in two directions
(forming a "Y") at a point
southeast of the
216-C-lOCrib. From the
-Y,* it branches to the C Tank
Farm and the 244-AR Vault.

not
specified

Associated with 216-Z-1 Ditch.
216-Z-1 Ditch. and the 231-Z
Buildine.

The site is an underground buried pipeline. The pipeline is a
0.46 m 08 in.) dianieter VCP.

Radioactive
Process Sewer

none not available not available none

+ -W- _ _ _ _I_ __6I _ _ _ _ _ _ _ _ _

19A4 to
1970

4 ________ '1' 4 _________ 4. _______ 1 ______________ _______

Associated with 291-T, 221-T- and
the 292-T facility (200-W-40).

Two metal riser pipes extend about 0.5 mt(1.5 ft) above grade near
the southeast corner of the 292-T Building addition. Both are
capped and one appears to have a pressure relief vent. These pipes
extend from two buried tanks (292-TK-I and 2). A chain link
fence encloses the area where the tanks are located. The fence is
posted with Access Restricted signs. The site is within a chained
area posted "Contamination Area."

Storae Tank none not available Unknown quantity of
material placed into tanks.

Rad survey
done in 1995
revealed a
2 inrem/h dose
rate above the
tanks
tanks.

I 1952 Waste transfer encasement
connected to the 241-ER-15 1
Diversion Box. 241-ER- 152
Diversion Box. 241-CR-1 I.
C Tank Farm. and the 244-AR
Vault.

I . ______ J
The site is located north of
and runs parallel to 7 Street,
between B Plant and the
C Tank Farm in 200 East
Area.

not
specified

B Plant. 24-1B-154 Diversion
Box, 241-C-151 Diversion Bo .
241-C-152 Diversion Box. and
C Tank Farm.

The site is an underground piping encasement that contains three
7.5 cm (3 in .)-diameter. stainless-steel waste transfer pipelines.
numbered "V 08.-" "8618." and "8653." which run from the
241-ER-151 Diversion Box through a "Y" that branches to the
C Tank Farm and the 244-AR Vault. The section from the *Y"
junction to the 244-AR Vault contains two 7.5 cm (3-in.) pipelines
numbered "809" and "818." There is aposted CA on top of the
line at the "Y" junction where the line branches to the C Tank
Farm and the 244-AR Vault. The entire length of the pipeline is
marked with steel fence posts and posted as a URM area. The
ground surface above the pipeline is bare in spots; other sections
are vegetated with crested wheatgrass. tumbleweeds, and native
grass species.

Tank Faim
Process Piping

UPR-2004E-86 not available not available May 2000 rad
survey found
growing
tumbleweeds at
swab riser'
contamination
levels
measured up to
200) dpm
beta/gamma.

1 4 4. 4. ± _______

The pipeline is posted as "Underground Radioactive Pipeline,"
which extends from the 241-B-154 Diversion Box to the
241 -C-151 and 241-C-152 Diversion Boxes. Vegetation over the
pipeline has been crushed by vehicle traffic. An area located just
north of the 241-B-154 Diversion Box was posted as a High CA in
September 2000. but was covered with a biobarrier and gravel in
February 2001. It is now a rectangular posted URM area over a
portion of the pipeline. Another area of contamination was found
on this pipeline in June 2001. This area was covered with gravel
and posted as a URM in August 2001.

Tank Farm
Process Piping

UPR-2(X)-E-82 not available radioactive mixed waste In September
20X, rad
survey revealed
contamination
levels to
50.000 cpm. In
June 2001. rad
survey found
contamination
levels in
vegetation
adacent to the
area with up to
50.(Wcom

fII I epm.

D-16

28 120

29 200--111-PL

(6-PL I.

i i -I - - - i iII 
I

I
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Table D-2. Waste Information Data System Summary
for 200-IS-1 Operable Unit Pipeline Systems. (14 Pages)

31 200-W-78-PL 200-W-78.

haet n der e and e a n The site is an encased. underground pipeline that runs between the
e in e b e e nT a h e T d T X / T Y l o c a t e d i n 2 0 W e s tF a r m s U 2tha lsci n i ty o f th i s 2 4 1 -T R - 1 5 3 D i v er s i o n B ox in t h e T X T a n k F a r m a n d t h e td T ank F rmse wend eo Ta n d sIT locte d in-hIcini 7 o as 241- R- 153 D iversion Box in the T Tank Farm O side the tankTank Farms. on the west side pipelie, farm fence, the line is marked with "Radioactive Pipeline" signs.

of Camden Avenue. 
There are several stabilized, individually radiologically postedareas on top of (or adjacent to) this pipeline. near the east side ofthe TY Tank Fa rm perimeter fence.

The ppheetns32 20sd-W-97-PL 20-0-W-97 The pipeline extends not -_Adciated wtth 2(r2-S. 203-Sae site is an underground concrete-encased pipeline. The surface
e2 ae ipln ro otetfoTte R , O specified 20'St a d2 5S n h is marked with Underground Radioactive M aterial - Pipeline240-S-15r Diversion Box to facility. the SISX Tank 241-S-151 Diversion Box. signs. Yellow swab risers are located along the pipeline. One

241-S-151 Diversion Box Farmts.swab 
riser, near the 204-S Facility, has been surrounded with postsand chain and is posted with Soil Containation Area signs.

The pipline isincatedn Areai3 d f200-W-9r The pipeline is located sth not Associated with the 204-S Facility Thesite is a ceent-encased underground pipeline.Thencae 4pi-Uline of 16 ' Street. extendinin a specified and the 241- U-153 Diversion Box. mRadioci Material - Pipeline signs.,40S- 151 to 24 1 -U- 153 southeast direction from thle 
Bx akdwt neiruDiversionBx,2441-U-153 

Diversion Box toV458.V459,V460 204-S and the REDOX
Facility.

34 2( m Te ieliexis ocated outh pnotThe site is a cemnent-encased underground pipeline. The pipelne isI
encased ipeline frome i d eo te n2215 -U r specified m arked with U nderground Radioactive M aterial - Pipeline signs.

241-U-15 to 241-S-152 Bui2 ldi15anDiedsin BDiversion Boxessothe1st 51Diein on

Box
35 (X- - W P 2)(-WI(OThe ppeline begns on the not -h iei atn-nae negon ieie h ieieiEnaedPp 4ie rm at ie ften -Uspecified akdwt neond aiatieMtrilPpe iPne is

lines 4700, 4701. 4853 tenninate at the 241-SX- 152V762. V503 and V505 Diversion Box, located on the
cast side of the S/SX Tank

36 200-W-l0s-PL 200-W- r5s The pipeline begins on the 1946 The eneasenens includes tank The site is a cement-encased underground pipeline. The pipeline is
encased transfer lint east side of the 221-U farm lines V375, V-392 and marked with Underground Radioactive Material - Pipeline signs.between 24 l-UX-l4 Building and extends in a 48 59/47 03.Diversion Box and T Tank northwest direction tsFarm termimate at the 241-TX-155

Diversion Box. The line
continues through the
Diversion Box to the

-TX Tank Farm,
37 UPR-200-E- i UPR-200-1. The release occurred on the The B Plant The UPR is otparatlytarked or posted,waste line failure on south south side of the releasesy

side of 221-B 22I-B Building. occurred

in
September
1946

Tank Farm

Process piping

Tank Farm
Process Piping

a

Prcs Ppn

none 2.4 x 2.4 in

none not available not available

Soil contamination area
located on the underground

none not available I none

none 
nist available j not available

not available

none not available not available

Unplanmed UPR-200-_80

Release

1 _______

not available
The original line break was

waste 
from 

the n 
ietal waste

line

D-17

Eviaence o
contaminated
biological
intrusion above
the line.
Difficult to
determine
which line is
source of the
contamination.
April 2001 rad
survey detected
soil
contamination
up to

40() pin,October 2001:
rad survey
detected uip to
20.000 cpin on
tumbleweed
fragments and

o(i

not avaiablenone

In 1998.
ground-
penetrating
radar scans in
the area
revealed 44
linear
anomalies,

In 1998.
ground-
penetrating
radar scans in
the area
revealed 44

inear
anomalies.

in 1946, area

reduce 
surd 

e
readines to
2 7nmrd/h,

none

DOE/RL-2002-14 REV I
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39 1UPR-200-E42 I

UPR-200-E-44

UPR-200-E-3,
line leak from 21-B to
241-BX-154,
UN-200-E-3

Tne release occurrea on the
south side of 221-B, between
the 221-B Building and
241-BX-154.

195-t
The exact
date of the
occurrence
is
unknown.

I Plant The release is not separately marked or posted. Unplanned
Release

none not available The release consisted of
B Plant first-cycle waste,

Excavation
efforts
abandoned
when readings
of 120 rad/h
found with
18 in. soil
remaining over
Diveline
pp .in

UPR-200-E-42,
241-AX-15I Release,
UN200-E-42

UPR-200-F-44.
UN-200-E-44,
B Plant Condensate Steam
Waste Line Leak South of
221-B

The 241-AX-151 Diversion
Box is located near the comer
of 4th Street and Buffalo
Avenue. adjacent to the
204-AR Unloading Station.
The UPR site included a dirt
bank east of the 241-AX- 151
Diversion Box and weeds east
of the established parking lot

The UPR occurred south of
=1 1-. near the R-17 change
house. north of 7f Street. The
change house no longer
extsts.

1972 to'?

The
release
occurred
in August
1972

Associated with 241-AX-15 I
Diversion Box and 244-AR Vault.

A WIDS sign has been placed near the diversion box structure to
document the releae,

1 - ________________________

Associated with B Plant. The release site is not separatelv marked or posted, There is no
visual evidence of the area that caved in.

Unplanned
Release

Unplanned
Release

none

UPR-200-E-103

not available

030 ti

(100 ft) in
diameter

not available

not available

in 1972.
containnation
of up to
300 mradfh
with spots to
20 rad/h was
found. The
blacktop east of
the diversion
box was
contaminated
up to 3.000
ep. The dirt
bank had
contamination
up to 2000
epra and weeds
contaminated

3010 to
800 cpm.

Soil removed
from
excavation was
contaminated
up to 20,0M0
epn. Dose rate
on pipe was up
ra 20 mrad/hto .awn,41 UPR-200-E-45 UPR-200E-45, The 241 -B-154 Diversion 1974 This release is related to the A late area on the northeast corner of 7 Street and Baltimore Unplanned UPR-200-h77 Approximately Containated particles Ground surface

UN-200-E-45. Box is located at the comer of 241-B- 54 Diversion Box. Avenue is snounded with post and chain and is marked as a URM Release 91.5 x 30.5 m (specks) spread fo inside contamination
contamination spread from 7 Street and Baltimore Ave. area. The URM surrounds the 241-8-154 Diversion Box. which (300x 100 f) diversion box. up to 50,000
the 241-B-154 Diversion The release involved loose tas been covered with a coating of gray grout. The original UPR epi and up toBox contamination spreading in a is not separately marked or posted. 30.000 eprn onsoutheasterly direction from blacktop.

the 241-B-154 Diversion Box.

UPR-2?t0-E-77 UPR-200-E-77.
UN-216-E-5,
241-B-154 Diversion Box
Ground Contamination.
UN-20()-F.77

This site is located east of
21-B Building. at the

northeast comer of Baltimore
Avenue and 7' Street, it
surrounds the 241-B-154
Diversion Box.

1946 to? Site associated with the 241-B-154
Diversion Box.

A large graveled area on the northeast comer of 7' Street and
Baltimore Avenue is surrounded with post and chain and is marked
as a URM area, The URM surrounds the 241-B-154 Diversion
Box, which has been covered with a coating of gray grout. The
area appears to have been posted in stages. A large posted oval
area (URM) extends north and east from the diversion box.
Another posted area (URM) extends west to Baltitnore Ave. and
turns northward. In January 2000. a separate CA was posted
around a power pole (adjacent to a manhole) within the larger
URM. In 2002, the posting around the power pole was removed
and a Fixed Contamination Area sign was attached to the pole.

Unplanned
Release

125 x120 m
(410 x 394 ft)

Original release involved
metal waste solution from
21-B Building with about
I Ci fission products.

1975 red
survev found
surface
contamination
up to 80.000
cpm.

D-18

40

42

I

I I - I I I
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44 UPR-200-E-80

45 TUPR-20E-84

46 UPR-200-E-85

47 UPR-200--87

48 UPR-200-E-96

49 UPR-200-W-2

50 UPR-200-W-5

UPR-200-E-78,
UN-216-E-6,
241-BX-155 Diversion Box
ground contamination.
UN-200-E-78

UPR-200-E-0,
UN-21 6-E-8,
221-B R-3 Line Break,
R-3 Radiation Zone,
UN-200-E-80

UPR-200-&84
241-ER-151 Catch Tank

UN-200-E-84.
UN-216-E-12

UPR-200-E-85.
e Leak at 221-B Stairwell

R- 13,
UN-216-E-13,
UPR-200-E-4l,
UN-200-E-85.
UN-200-E-4l

IUPR-200-E-87.
GN-16-15

224-8 South Side Plutonium
Ground Contamination,
UN-20y-E-87
216-E-15

UPR-200-E-96
Ground Contamination SE
of PUREX,
UN-216-E-24.
UN-200-E-96

UPR-200-W-2.
UN-200-W-2,
Undereround Waste Line
Leak

UPR-200-W-5.
over'low at 241-TX-155.
UN-200-W-5

Tis site is located in the area
around the 241-BX-155
Diversion Box, south of the
BX Tank Farm, northeast of
B Plant between Atlanta and
Baltimore Avenues.

The release occurred in an
underground pipeline, located
on the south side of the 221-B
Canyon Building, near the
R-3 stairwell. The leak
resulted in a contaminated
area measuring 30 m (100 ft)
wide by 152 m (500 ft) in
length- along the south side of
the 221-B building.

The release occurred adjacent
to the 241--R- 151 Diversion
Box. southwest of the
221-B Building

UPR-2)'-E-85 occurred
south e enter of the

221-B Building, near the
R- 13 utifity pit

The UPR-200-E-87 site is
located on the south side of
the 224-B Building in the
20 East Area.

The release site includes
contaminated areas on the
south and cast sides of
PUREX.

Th cavein occurred tn the
southeast side of the 22 1 -T
Facility, near stairwell R-19.

The site consists of the
241 -TX- 155 Diversion Box
and the adjacent hillside to the
wesL. The diversion box is
located east of Camden
Avenue. east of the TX Tank
Farm.

1955 to-

The
release
occurred
in
June 1946.

1953

The
release
occurred
in July
1972.

1945 to
1953: no
confirmed
release
occurred

N/A

June 1947

1951

Associated with an underground
metal waste line from the 221-B
Canyon Building.

Associated with 241 -ER-3 I
Catch Tank and 241 -ER-ISI
Diversion Box.

Associated with the unencased
transfer line fromn the) 18-1 Tani,in the 221-B Building, the
241-BX-154 Diversion Box. and
the R-13 Utility Pit. This
occurrence also was given the
number UPR-2O-E-4L

The diversion box has been isolated and covered with gray grout.
The area around the diversion box and the surface area above the
241 -B-302-C Catch Tank have been surface, tabihzed with gravel
and posted with URM area signs,

The UPR is nor separately marked or posted,

The 241 -ER-151 Diversion Box and the 241-ER-31 I Catch TankaT located inside a chain link fence that is radiologically Posted,
A WIDS sign has been placed at the approximate location of the
release.

The site was stabilized in 1984 and posted with URM area sgns.

The relase ;.e isnot labeled, The R-13 Utility Pit was coveredwith a steel id,

Associated with 200-E-103.
200-E- 107 the 291-A Stack. and
the 241-A-151 Diversion Box,

The site was dscried in 1980 as an area measuring approxinmately
1 .0 ha (2.5 acres) located adjacent to the east and south sides of202-A (PUREX). These areas are now covered with gravel and
poited as URIM areas.

Associated with 221 -T. The area around stairwell R- 19 at the 221 -T facility currently is
paved with asphalt. A long, narrow URM area is posted around
the R-19 area.

Associated with the 241 -TX- 155 In 20) and 2001 multiple areas of soil and vegetation
Diversion Box. contamination were identified, and all were posted. For

consolidation Purposes, all of the new CAs were recorded and
mapped as UPR-200-W- 113. A WIDS sign has been placed at the
approximate location of the release,

Unplanned
Release

Unplanned
Release

Unplanned

Release

Unplanned
Release

Unplanned

Release

Unplanned
Release

Unplanned
Release

Release

-+ f I i.

none

UPR-200-E-1

i1 in- (200 11)
a=a

30 m (10 ft)
wide by 152 in
(500 ft) in
length

none not available

none

UPR-200-W-102

none

o5.24x

15.24 m
(50 xS30ft)

not available

Contaminated ground.
Release involved
salt-containing waste from
B Plant with about 10 Ci of
fission products.

Release of about 10 Ci of
fission products from metal
waste pipeline.

Contaminated acid with
about 10 Ci of fission
products.

The waste line contained ion
exchange waste from
tank 18- 1. located inside the
B Plant canyon; Soil
samples collected in 1972
identified the release as
predominantly Cs- 137.
Approximately 30 Ci of
cesium were released, but
half of the release was
removed with the soil that
was excavated to expose the
line leak,

About 75 g (3 ozt Pu-119

may have leaked into the
soil,

At the time of
the release, the
maximum dose
rate was
226 rad/h.

In 1946. the
dose rate at
ground surface
was 400 rd/b.
After covering.
the dose rate
was reduced to
100 mrad/h.

In 1975.
surface
contamination
was up to
90.000 cpm.

15 rad/h, 2in.
from the
source.

4975 tad
survey reportedno detectable
contamination.

contminaion
Approximately Contamination consisted of none

I ha (2.5 ac) jIlow-level particles

UPR-200-W-98 not available Mixed process effluent

Unplanned
Release UPR-200-W-2i.UPR-200-W-113,

UPR-200-W-131

not available Contaminated soil none

I _ _ _ _ _ - _ _ _ _ _ . _ _ _ _
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Associated with the undergound Some ares on the soudi side of 224-B are posted with URM area
pipelines at the -'24-8 Building. signs. The release site is not specifically marked.
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52 UPR-200-W-28

53 UPR-200-W-29

UPR-200-W-32

UPR-2(X)-W-6,
UN-200-W-6.
coftamiifon spread from
241-U-151 and 241-U-152
Diversion Boxes

UPR-200-W-228
Release from 241-TX- 155
Diversion Box.
UN-200-W-28

UPR-20o-W-29,
trasfer line leak.
UN-200-W-19.
UPR-200-W-27

UPR-200-W-32.
UNH transfer line break.
UN-200-W-32

The contamination spread
occurredtthe 24 I-U-151
and -152 Diversion Boxes,
located east of the U Tank
Fanm. near the corner of
16 * Street and Camden
Avenue.

Th e release site is located
adjacent to the 24]JT-5i
Diversion Box, approximately
244 tn (800 ft) east of the
TX Tank Farm and nonh of
the 200 West Area
Powerhouse Pond-

The site is located at the
southeast corner of the
intersection of Camden Street

and 23 Street. The release
site is located adjacent to the
241-TX-155 Diversion Box,
approximately 244 m (800 fft)
east of the TX Tank Farm and
north of the 200 West Area
Powerhouse pond.

The recase occurred near the
northwest corner of the
REDOX Plant.

1954 to

1954 to 9

The

release

I in 1954,
5 UR-200-W-35 UPR-200-W-35, The site was located along the The

Ground Contamination Near aboveground UNH process releaseUNM Process Line, line that ran front REDOX to occurred
UN-200-W-35. U Plant, at a location just in
REDOX to 224-U UNH outside and to the north of the SeptemberLine Leak REDOX exclusion area. 1955.

Associated with the 241-U-i-51
and 2B41 -U-152 Diveion Boxes.

Associated with the 241-TX-155
Diversion Box.

The ground around the 24 1-U- 151 and the 24 1-U- 152 Diversion
Bxshas been covered with gravel. The diversionboxes are

Boxe red -124marked and posted. A WIDS sign has been placed at the
approxtnate location of the release.

The documented contaminated area was found at the 241-TX- 155
Diversion Box. There is a large posted URM area west of the
diversion box and several smaller radiologically posted areas in
this vicity see UPR-200-W 113 and UPR-200-W- 135). The
diversion box has been isolated and weather covered and is marked
and posted with various radiological control siens. A WMDS sign
has been placed at the approximate location ofethe release.

Unplanned

Release

Unplanned
Release

none

UPR-200-W-5,
UPR-200-W- 113,
UPR-200-W- 131:
UPR-200-W-135

not availableI

9.1 x 30.t5 m
(30 x 100 ft)

Ground contamination from
diversion boxes

Contaninated soil

ated h the 24-T-152 The area is cuently sounded with steel posts, covered with Unplanned UPR-200-W-64. 30.5 x 22.9 i11 1 Lss than 3800 L (100 gallDiversion Btox, gravel, and posted as a URM area Release UPR-200-W-97 (100 x 75 ft) estimated to have escaped. I

204-S Facility

204-S Facility

The releasc site is not currently marked or posted The
aboveground pipeline has been removed.

Much of the area north of REDOX has been surface stabilized.
The UPR site is not marked or posted.

Unplanned
Release

Release UNH none

1.. 1- + I ________

none r t available An unknown amount of
UINH

Unplanned
Release

none not available An unknown amount and
concentration/activitv of
UTNH solution

UN~ solution

D-20

Maximum dose
rate of
20 mrad/h on

the Surface ofthe soil.

In 1970. soil
samples
reported less
than detectable
contamination.
Over the years,
contaminated
vegetation,
animal feces,
and soil specks
periodically
have been
identified.

Contaminated
soil with a
maximum dose
rate of
11.5 rd/h at
a distance of
5 cm (2 in.)
over waste run-
off area and up
to 4.5 rad/h at
0.9 in (3 It)
near the
cave-in.
February 1998
rad survey
detected no
surface
contamination.

none

DOE/RL 2002-14 REV I
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56

57 UPR-200W-64

58 UPR-200-W-97

59 UPR.200-W-91i

60 UPR-200 2W-1

Line Break at 241-TX-302C
UPR-200-W-160,
UPR-200-W-40,
UN-200-W-38,
216-T-30 I

UPR-20)-W-6..
Road Contamination at 23d
and Camden,
UN-200-W-64

UPR9-0-w- ,

Transfer Line Leak.
UN-216-W-5
UN-200-W-97

UPR-200W-98,
UN-216-W-6,
221 -T waste line break at
R-M
UN-20o-w-48

UPR-200-W-102.
UN-216-W-1,
UN-200-w.102,
224-T Underground Line

L--

The release occurred on dhe
southeast side of T Plant
(221 -T), between the
241 -TX-154 Diversion Box
and the 241-TX-302 Catch
Tank. The liquid release
affected a larye area between
the 221-T and 222 -T
buildings. The release site is
located adjacent to the
241-TX-155 Diversion Box.
approximately 244 m (800 ft)
east of the TX Tank Farm and
north of the 200 West Area
Powerhouse Pond,

The release is located
between the east shoulder of
Camden Avenue and the
posted URM area
(UPR-200-W-29/UPR-200-
W-97 near the corner of 23"
Street and Camden Avenue,

The release occurred
southeast of the T Tank Farm
at the corner of 23" Street and
Camden Avenue,

The release site is located
near the southeast corner of
the 221-T Canyon Building.
at door R-919-

The UPR occurred adIacent tothe south and east sides of the
224-T Building,

1969 to ?

1966

19441;

1972

Release associated with
241 -TX-154 Diversion Box and
241-TX-302C Catch Tank.
UPR-200-W-21 occurred in the
same vicinity in 1953.

UPR-200-W-29 and
UPR-200-W-97 are the apparent
source of contamination for this
release.

Associated with the underground
pipeline connecting 241 -T- 152

Diversion Box and the
241-TX-153 Diversion Box. it
occurred at the same location as
UPR-200-W-29 and adjacent to
UPR-20(-W-64. The site is
associated with UPR-200-W29,
because a repeat release from the
same broken transfirr line
(documented in UPR-200-W-29 in
1954) occurred again in 1966

Associated with underground
pipelines near the R- 19 section of
the 21 -T Canyon Building.

Associated with underground
process lines at the
224-T Building,

The area around the 241-TX- 154 Diversion Box and the catch tank
has been stabilized with sprayed concrete (shotcretei. The area is
posted with URM area signs. A WIDS sign has been placed at this
location,

The comer of 2.3" Street and Camden Avenue has been stabilized
with clean gravel because of two waste line leak events. The
stabilized area is surrounded with chain and posted with URM area
signs. The road shoulders are not posted. A WIDS sign has been
placed at die approximate location of the release.

The site is located at the corer of 23" Street and Camden Avenue.
It is marked and posted as "Underground RadioactivelMatenal,"
The release site was stabilized with clean soil, sand. ureabore
herbicide, and crushed rock.

The area around door R- 19 is paved with asphalt and posted as a
URM area, There is no sign that specifically marks the ara as a
UPR site.

The east and south sides of the 224-T Building are covered with
gravel. The area along the east side of the 224-T Building is
posted as a URM area.

Unplanned UPR-200.W-29 I
Release UPR-200-W-97

Unplanned UPR-200-W-29,
Release I UPR-20(0-W-64

Unplanned
Release

Unplanned
Release

UPR-200-W-2

none

--

_ _ __ _ L _ __ _ _ _

Approximaretly
139,35 m2

( 500 ft2).
Cleanup
activities
increased the
contaminated
area to
approximately

371.6 m'(4000 ft2 ,

Approx. 15.4 x
(.6 m (50 x

2 fl)issripbordering

CamndenAvenue at its
intersection

with 23"
Street3 6

.6 x 1.8 m
(120 x 6 (t)

not available

15.24 x 3.66 m
(50, x 12,0 ft)

Contaminated with
radioactive metal waste
solution that is high salt and
neutral to basic. Estimated
volume of up to 19.000 L
(5026 gal).

Cs-137 was the only
detectable radioactive
isotope: source appears to be

rain water runoff frm

,adjacent UPR areas.

Waste was a high salt
neutral to basic solution:
second-cycle bismuth
phosphate waste front
241 -T-107 Tank. leak
estimated to contain about
10 Ci of fission products,

Approximately 10 Ci of
high-salt, neutral-to-basic
fission products

The release consisted of
alpha-laden moisture from r
process tank lines that
contaminated the soil aroundC
the pipeline. An estimated
72 g of plutonium were
contained in the
contaminated soil that was
removed when the leak was
discovered.

D-21
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In 1968, the
maximum dose
rate
encountered
through
backfill was
500 mrad/h.
NOTE: It is
reported that a

hose with33 rad/h
contamination
was buried in
the backfill
over the area.

In 1969,
contamination
up to 600 cpm
was reported.

1966 dose rate
at bottom of
3 ft hole was
9 rad/. 1990
rad survey
detected
subsurface
contamination
of 600 cpm.
down from the
60.000 epis
reported in the
1978 survey,
Maximum dose
rate of 20 rad/h
(in 1945) at
5 cm (2 in.),
1975 rad

survey reported
500 cpm. In
1977 test holes
cut to 4 ft in
release ama

detected no tad
contamiunation,
August 2000
rad survey
detected no
contamination.
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62 1 UPR-Z00-W- I

63 TUR-200W-l

64 UPI

UI'R-200-W- 113.
Soil Contamination East of
the TX Tank Farm.
UN-216-W-23.
Contamination Areas
Around 241-TX-155
Diversion Box.
UN-200-W-1 13

The site tsan area east of the
TX Tank Farm. on the eat
side of Camden Ave. Psted
CAs arem located west. south.
north, and east of the
241-TX-155 and 241-TX-152
Diversion Boxes,

4 1 1__ _ _ _ _ _4 _ _ d_
4 1 UPR200-W-t1.5 I LOPR i200ss ii .. ,... pi II

UJN-2It-W-2,4.
Ground Contamination East
of SX Tank Farm,
UN-200-W-1 1

east,- of-th 1was ocate
exitof he X Tnk arm.

Associated with the 241-TX-155
and 241-TX-152 Diversion Boxes
and associated underground
pipelines going into and out of the
diversion boxes.

Associated with multiple releases
from operation activities in the
SX Tank Farm. and the
241-SX-151 and 241-S-151
Diversion Boxes. Documented
operational releases extending
eastward from the tank farm
include UPR-200-W-20;
UPR-200-W-49, UPR-200-W-50,
UPR-200-W-51 ,UPR-200-W-52.
.and UPR-200-W-82.andR-UR 

W-0W

35 The cave-in associae wih 954t h

UPR-200)-W-135 was located
aproximately 46 ( -(ISo fl)
northwest of the 241-TX-155
Diversion Box. The diversion
box is located east of Camden
Avenue and cast of the
TX Tank Far-r.

I1

The original contaminated area was surface stabilized in 1990and
is surrounded with concrete marker posts and posted as a URM
area. In 1998. 1999. and 2000, additional surface contamination
was identified adjacent to the surface stabilized area and on the
north, south, east and west sides of the diversion boxes, CAs also
have been identified on the surface of underground transfer lines
associated with the 241-TX-155 Diversion Box. The additional
CAs. also are considered a part of this site (UPR-200-W- 113) and
are marked with posts. chain, and CA and Soil Contamination Area
signs. One small CA. southeast of 241 -T tlocated on a transfer line
to the diversion box) recently was stabilized with gravel and now

rail,is posted with 1JRM area signs.
This site is no longer marked or posted. For many years, the
release site had been a large area posted with a lieht chain and
Surface Contamination Area signs. The 216-S-8 Trench and the
216-S-I and the 216-S-2 Cribs were located within the lat-er
contamination zone. The surface contamination was scraped up
and consolidated into other nearby waste sites. The cribs were
individually surface stabilized and reposted with URM area signs.

Unptanned
Release

UPR-ttO-W-28.
UPR-200-W-76.
UPR-200-W- 135

not available Multiple UPRs.
Contaminated rabbit feces
and low-level beta/gamma
surface contamination.
Source of contamination
was subsurface.

4- ________ 1 _________ 4 I

Unplanned
Release

UPR-200-W-20,
UPR-200-W-49.
UPR-21X)-W-50,
UPR-200-W-5 1,
UPR-200-W-52.
U PR-200-W-82

106.68 x
137.16 rm
(350.0 x

450.0 ft:
about 4.8 ha

S11.9 ac)

Waste consists of particulate
matter.

Release from 241-TX-155
In iaeoccurred n= the

241 -TX-15 5 Diversion Box.
located east of Camden
Avenue and east of the
TX Tank Farm.

19.53 Associated with the 24 1-TX-155
Diversion Box. the 241-TX-302
Catch Tank.

The 241-TX-155 Diversion Box and 241-TX-302B Catch Tank are
surrounded with post and chain and CA signs. Clean gravel has
been placed around the diversion box, and a sign has been added to
the chain boundary. identifying this to be the location of
UPR-200-W-131.

Unplanned
Release

UPR-200-W-113 not available Multiple UPRs of dilute
acidic waste solution.
Contaminated rabbit feces
and low-level beta/gamma
surface contamination.
Source of contamination

- I I II was subsurface.

65 UPR-200-WA

Releaw from 241-TX-155
UN-200-W- 135

ASSOCIatei wth the 241-IA-155
Diversion Box.

-+ I I __________________________________

Three major encased transfer lines are associated with the
2-41-TX- 155 Diversion Box. Many areas of contamination have
been identified on these transfer fines during 1999. 2000. and
2001, UPR-200-W- 113 is located on a transfer line directly west
of the 241-TX-155 Diversion Box and is surrounded with concrete
marker posts and URM area signs. An extension of
UPR-200-W- 113 is located northwest of the orikinal area.
surrounded with tnetal posts and chain. and posted with CA signs.
A single metal post, labeled UPR-200-W- 135, has been placed
adjacent to the UPR-200-W-113 CA.

Unplanned
Release

1~ 
-1- 

4

UPR-200-W-13I 12.19 x O6t m
(40 x 2 ft)

161 UPR-200-W-161 is located east f TI.
UN-216-W-35.
UN-2(X)-W- 161

U Tank Farm. on the east side
of Camden Ave. It extends
northward from the corner of
16' Street and Camden Ave.

and the 241-U-152 Diversion
Box.

cSO:aeC 'AMw anK arnm
A tank fart pipeline is buried in
this approximate location.

Ihe site is a lame radiologicalitcontroled area posted wittURM
area signs. A WIDS number sign has been posted at this location.

Unplannedt
Release

none 280 x 50 m

(918,6 x
164 ft:
appmx-
0,77 ha
01.9 acres)

Estimated 1000 gal of
mixed waste.

Windblown contaminated
soil particles

I ______ I _______ I ______ I ___________ 3

August 1998
underground
pipe rad survey
detected up to
80.000 epmr.
October 1999
tad survey
detected
20.000 cpm on
rusty railroad
fail

None

Ground
contamination
up to 25 rad/li
at 0.6 m t2f t

Estimated
300 rad/h at a
distance of
10 cm (4 in.

The general
contamination
was 250 to
450 cpm: one
area up to
8.000epre
1990 soil
sample results:
2,930 pCi/g
strontium,
626 pCi/g
Cs- 137,
3.27 pCi/g
plutonium, and
0.00000026 pCi
uranium. 1990
red survey
detected up to
80.000 cpm.
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Count Site Code

66 UPR-'00-W 4

67 UPR-200-W-167

68 UPR-60(K0 :

69 UPR-200-W-82

Table D-2. Waste Information Data System Summary
for 200-IS-1 Operable Unit Pipeline Systems. (14 Pages)

Site Names Location Dates of Associated Facilities or4Ui5 2 u gt t in d e la n hOperation Structures General Description Site Tei anAssociatediUPRliandnprotd ihon
-o rd 

Waste Sites) Dimensions/ Inventory/votamelrvy/sgnsUPR _ PR-20 W-l as loctedto Asociateith TaArea Released an dLverhe2d UN H LffeLtskthe Thb Associated with The abov.eground The aboveground UNH line hasb-- -- med TcRaiaio UpiineOn a mnato i gato ajen t to theth the aboveground releodncUNHttransfer i i from thenonentaavailArea ou anenn oone Te Rn la e2o e
from -th TUTank arm. en ce extege nded urred 2tX4- W . TtYrahArea sighs that surrounded the pipeline also wcie removed. A Release nmvdn a nd Y u nk w am: ar noUN26-W-2n o phpfrom e4- e th fe4-.n Te, in 1986.24-Up the se was no ongrmrkdo poted Lterage200,angdfomonamcintetnaltabilized in 1993. An area ofU

fro m 2 0 4w S t T h ei1 5 -. - ) U i nco nt am ina ted so il fo u n d u nd er th e st eam ohn en adjacen t to the
ihenlinetheatthed rtrioa 216-S-9 C rib. was covered with clean soil and posted with

C o t m n t d a t bllad4o i g c nara e e e aiUndergro undnRad io actifve M aterial" w arn in g sig nsd

"PR- , -W-PR CUntamiation 6 ration R 200-67 a oae 1985 to? Associated with TY Tank Farm he ri~na! release site, identified in 1985, was a Soil Upandnn prxmtl aiatv otmnto 97ad18ro nm arni ati M graton f the TY Tank Farnpratio t and W IDS sitecodeCat an Area located adjace n to the ast side of the R alasepproximately

UN21 W32not fomth fnc.t ank fain Ancerls tee WID sitoew scp-ed Ind remv.40s019 m (3 t sek)ta irtdfo a uvy

N o em b erT2 0 00, th e w A s w e r e c r e d w it io ied . mater i al ,Wlo n g a nd T Y T a n k

anJg av l. T h se ar a w re re os ed w i hoRraeaeids T ennoL_,Ta ~ndergron 
d radio ftierppe lin ti ad cith postsand re o d

UP-160-W2 oThfroithe fencfo h 98t soitdwt h 4R11Te ndergroundestranferlneetrendfrotedULatrin 
2theagedfnplaotanedtd nonttio 

an deectbl

th re e a re as on th e s d - he a s t s id e s o f th e T Y T a n k F are2 0 0 at R lnad 4 0 f t ra l esandle v els c o n ta m inatio n o(within the origina boundaries of this UPR) were reposted as CAs. 4to 60 fin il oudi hsaea otmntoContamanated ant 
Cills 

and growing contaminated vegetation was (1ft)
CTeAdon toe of a tank fa transfer line located outside the eastern vegetae5 0 f l atankCarn fence (also see crIDS sitecode r l-W-78 

en c t i in8naeiyNovember 2000. the Ck, were covered with biobarrier material M.00 W n
and g ra v el f T hese a reas w ere tep o ste d w ith U R M area si ens. C ontaainatunderground radioactive pipeline is marked with posts an d
lRadioative Pipeline" signs. The pipeline runs through the

Uicotorecently stabiwzed areas
UN-260-6-.T-4 ste24 tenEsfrom h5 188ito Assocatedwixh he 2A -ER- 151 The udergounderan4frElie extnTshfom teeUrPant idthe Unplanedrnnei4828ex15.2ds CoramintedeppU.Pnyanot iniatheCro116E-s C Int rasfr neteR-0 ersio Box inhDiversion Box (east end of the 200 West Area to the 241 -ER- 151 Diversion Box in the 200 East Relaed n.84x le Cn aks, e ppan Clevels tioo ss un tatio24-UL-ne tw 4 e 200 A sto a opeine). eo241-EW 151 Vent Area The site includes the contaminated soil and vegetation e0fx ss asurfac ee and7 eves.
Costaminea rLn n.te241UX154Wiesion BoxThation(aong middle of pipeline), located on the surface of the cross site transfer line, as well as the 5vegtassocntamination Ind 7988,reie/hCrossSiteTranferaine. ity 200 Wetra.sfThe and the 24 1 s- nd- 154 Di version pipeline itself. The surface of the underground line has been Ceeao ontantntdi cnain ned 988.oeigwerV -360, V361x a ty othe t0 r se r i ei o w s n ft epipeline), stabilzed and currenty is posted w ith "U nderground Radioactive C s , am m -19 20.Sri o a n d bo e o e eloctweden the 600 AEaad Materials"' sipns. There also is a large mound of soil located south an- uranum.924,Sr9. latolnetee th 0Ft 3 of the 241 -EW- 151 Vent Station. that is associated with the and aaneum.lcaine og

West Areas, south of Rotate 3. original transfer line surface stabilization activities. The soil tra erizeThe pipeline is approximately mound is posted with URM area signs. 
traserie2.3 t iles long.
ntegrity No

contamination
was found to
have leaked
below pipeline
encasement,
but
contaminated
sagebrush was
found next to
encasement
(indicating that
roots
penetrated the
encasement);
June 2000 rad
survey detected
30,000cpman
ant mound.

none

UPR-200-W8 2
'Ontamninaon spread at
40-S-151

le contamination spread was
located on the north and east
sides of the 240-S-d151
Diversion Box and the
240-S-302 Catch Tank, on the
north side of the REDOX
faciliy (202-S).

1980 Associated with the 240-S-151
Diversion Box and the 240-S-302

UnpInne

none

Approximately186 in2 not available

(610 ft2i

D-23
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Table D-2. Waste Information Data System Summary
for 200-IS- Operable Unit Pipeline Systems. (14 Pages)

Count SIte Code Site NanesLta ae of AsocidFaies ar Si-Cnmnn
_ _ _ _ _ _ _ _A U t,;

20-s582SWtes iArMl 
Rnnea ed70 200-W-8 2--58 4 lr,.B. #..........-_ 

__ _ _ __ __k___

71 2)t-W-59

72 HSVP

73 200-E-56

74 200-E-57

Z-Plant Diversion Box #1

Z-Plant Diversion Box #2

HSV'
Hot Semiworks Valve Pit.
201-C Diversion Box.
Semiworks Valve Pit

200- E-56,
241 -C Waste Lane Leak
adjacent to 201-C.
Waste Line Leak #1

200-E-57,
241-C Waste Line Leak east
of 201-C.
Waste Line Leak #2

z it ivers on box inis
located south of 234-5Z. in
between the two fences that
make up the double enclosed
Z Plant exclusion area. It is
directly south of the
241-Z-361 Settling Tank.

Z Plant Diversion Box #2 is
located southwest of the
234-5Z Building, between the
two fences that make up the
double enclosed Z Plant
exclusion area It is west of
the 241-Z-361 Settling Tank
and directly north of the
216-Z 12 Crib,

This valve pit is adjacent to
the temains of the
201-C Building and southeast
of the main canyon area. It is
located within the 200-E-41
surface stabilized area

The waste line leak wasv
adiacent to the east side of the
201-C Building.

This release occurretd at an
underground waste line
located east of the 201-C
Building, adjacent to the east
Hot Seniworks Facility
fence, The fence no longer
exitsts.

Associated with the 241-2-36i
Settling Tank, 216-Z-1. 216-Z-2
216-Z-3. 216-Z- IA. 216-Z-12. and
216-Z-18,

The Z Plant fenced exclusion area is covered with gravel. The
concrete lid of the diversion box is visible above ground. The unit
is buried to a depth of 2.7 m (9 ft. and its upper surface (a thick
concrete lid) is slightly above ground level.

Valve Pit none not available not available none

N/ANA

195 1 -
1986 or
1952 to
1963 1

Associated wth2 6-Z-361,
216-Z-12. and 2 )-W- .

Associated stmctures include the
201-C Building, valves. tn nsfer
lines. the 244-CR Vault C Tank
Farm, and the 241-CX-70 Tank.
Also associated with 200-E-41
Stabilized Area

The structure s buried with its concrete lid slightly above ground
level. The Z Plant fenced exclusion area is covered with iravel.

The site is a sealed. concrete-filled. vertically configured.
stainless-steel cylinder that is buried beneath the ash barrier that
was placed over the decommissioned 201-C Process Building Isee
200-E41). The surface-stabilized area is posted with URM area
signs. The valve pit is not separately marked or posted.

Valve Pit none not available not available

___________ -L ______________ .L ___ ____________________
Valve Pit none

r I ______ I _______

ioi
specified

specified

inc site is associated with
200)-1-41,

iite is associated with
20-F-i I.

HW-52860 states that Teflon flange gaskets on the SS
underground waste line from 201-C to the C Tank Farm developed
leaks. The leaks caused the undertround area next to the east side
of the 201-C Buildine and an underground area near the east
facility fence to become contaminated (see 200-E-57). Radiation
readings in 1957 were greater than 100 rad/h at a depth of 3.66 m
(12 t) adjacent to the 201-C Building and near the fence. The
underground waste line was abandoned, and bypass sections were
installed. New sections of pipeline were installed south of the
leaking sections. The area adjacent to the 201-C Building has been
surface stabilized with fly ash. The stabilized area has been given
the site code 200--41 and is posted as a URM. The release site is
not separately marked or posted and may be combined with
200-EL-41. When the facility was operating, the area was enclosed
in a fence. A second fence, attached to the 201-C Building.
formed areas known as the "A" Court Yard and "C' Court Yard.

HW-52860 states that Teflon flanges on the ' cm (2-in.) SS
underground waste line from 201 -C to the C Tank Farm leaked and
caused the soil beneath the line to become contaminated. One
leaking flange was located near the Hot Semiworks Facility fence.
The sketch attached to HW-52860 indicates an underground
contaminated area measuring 9 m (30 ft) long. Radiological
readings in 1957 ranged from 6 rad/h at a depthof0.3 m (I ft) to
greater than 100rad/h at a depth of4.45 m (15 ft) at this location.
The document states that the line also leaked in an area adjacent to
the east side of the 201-C Building (see 200-E-56 . The
underground waste line was abandoned, and bypass sections were
installed. New sections of pipeline were installed south of the
leaking sections. The area around the Hot Seniworks Facility has
been surface stabilized with fly ash. The stabilized area is known
as 200-E-41 and is posted with URM signs. This release site is not
separately marked or posted and may be combined with 200-E-4 1.
When the facility was operating, the area was enclosed in a fence.
A second fence. attached to the 210-C Building, formed areas
known as "*A" Court Yard and "C" Court Yard
known as "A" Court Yard and "C' Court Yard.

.1 ___________ 
1. _____________

Unplanned
Release

200-E-57

not available

not available

1. 5 _____________ 5 __________

Unplanned
Release

200-E-56 area 9 m
(30 ft) long

Diversion box may contain
about 23 kg (50 1b) of lead
shielding.

not available

not available

1976: 5000
dpm at 17 ft
bgs found
when drilled
two wells near
the crib
pipelines and
Diversion Box

Diversion Box
none

Maximum
contamination
levels in. 1957
were meater
than 100 rad/h
at a depth of
3.66 m (12 ff).
Some
contaminated
soil was
temoved when
the bypass
pipelines were
installed.

I IstalIed

Maximum
contamination
levels in 1957

were -gretethan 100 md/h
at a depth of
4.5 m (15 ftk
Some
contaminated
soil was
removed when
the bypass
pipelines were
installed.
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Table D-2. Waste Information Data System Summary
for 200-IS-I Operable Unit Pipeline Systems. (14 Pages)

76 200-W-9

77 200-W-l5

78 UPR-200-E-79

200-W-9.
Project W291 Excavation
VCP Contamination

200-W-15,
S-Plant Project W-087
Hexone Discovery

UPR-200-E-79,
UN-216-E-7,
242-B to207-8 Une Break.-
UN-200-E-79

The site is located in the
200 West Area. near the
southeast comer of the
221-T Building. It is 42 m
(138 ft) north of ! 3 Street.

The site is located ;18 m
C59 ft southwest of the
southwest corner of REDOX
(202-Si.

1994

not
specified

The area where the release 1953
occurred is delineated by
light-duty posts and chain
measuring approximately
7 .6 m (25 f0wide and6l im
(200 ft) long- It is posted
with URM area signs.

Une direct-buried 12-in. cooling An abandoned. aboveground steam pipe is located inside thewater pipeline is known to be in posted area. The DvnCorp ISVAC group submitted this CA as aarea; other sources are likely. Discovery Site because of growing contaminated vegetation.
Growing contaminated vegetation usually suggests the presence of
an underground pipeline. The drawings reviewed found one 30 cm
(024n. diameter "Direct Buried" cooling water line near where
one of the tumbleweeds was found. The line passes through the
eastern end of the posted CA. It may be a contributing source of
contamination. However, the large size of the posted area
indicates that other sources (currently unknown) are likely. In
September 2000. three growing. contaminated tumbleweeds were
found inside the posted area. The maximum contamination level
was 1000 c/min above background. All of the contaminated weeds
were detached from the ground and removed by the DynCorp
LSVAC group in September 2000. An assessment survey was
performed in April 2002 and found maximum direct readings of5.000 and 100,000 cimin inside the posted area. In July 2002. the
area was surface stabilized and downposted to a URM

The 25 cmi It(-in. VCP carried An old VCP was uncovered while excavating for the T Plant
chemical sewer effluent from manhole MH T-2 for the new waste line from T Plant to the
291-T. 222-T. and 224-T to the 200 Areas Treated Effluent Disposal Facility (Project W-29 I).
21 6-T-3 Crib. The pipeline was left in the excavation. The site currently is a

gravel area with two metal caissons. The area is not marked or
posted. The tops of the caissons are labeled MH T- I and MH T-2.
The contamination was found on October 11. 1994. The old VCP
is assumed to be a 22-T chemical sewer.

202-S REDOX. 222-S. and the In June 1995. while excavating pipe trench for Project W-087 (new
2 k4-S Double-Contained Receiver transfer lines from 222-S to the 244-S Double-Contained ReceiverTank am associated with the site- Tank I. a dark 4.6-cm (3-in.) thick layer of soil was noted at about

0.6 m (2 ft) depth. It was determined to be hexone and surfactants.
The hexone soil was stockpiled and returned to the excavation after
the pipe was installed in the trench. The pipe trench where the
hexone soil was found has been hackfilled to grade with soil
originally removed from the excavation. Hexone-contaminated
soil also was put back into the excavation. Currently there is no
visual evidence of this excavation on the surface. The area is now
under asphalt. It is not marked or posted. Hexone was used in the
adjacent facility (202-S REDOX).

The site is associated with the In June 1953, five leaks were discovered in the waste line that runs207- B Building: leaking waste line front 242-B to 207-B. Contamination levels up to 2.500 c/min
(4-in, cast iron) that runs from were measured at the points of emission of water from the ground.42-B to 207-B. The area where the release occurred is delineated.

Unplanned
Release

Unplanned
Release

Unplanned
Release

Api2002:
maximum
direct readings
up to 100.000
Cpu.

not avalable 1

not available

none

none

none

1-83 x 1.52 m

(6 x5 It)

12.19 x 244 m
40x 8 ft)

61 x 7.6 m

(2X)x 25 ft)

1994 rad
survey reported
3000 dpm

betahgaunaon

100 cmr(15.5 in
smear,
5500 dpm
direct reading.

none

Release consisted of 10 Ci none
of mixed fission products
from the pipeline.
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Table D-2. Waste Information Data System Summary
for 200-IS-I Operable Unit Pipeline Systems. (14 Pages)

UPR-200-W- 14

80 UPR-200-W-99

tUP'-200t-W- 14.
Waste Line Leak at 242-T
Evaporator.
UN-200-W-14

UPR-200.W-99.
UN-21 6-W..7,
241-1.53-TX Diversion Box
Contamination Spread,
UN-2(XI-W-99

The 1952 release occurred in
an underground pipeline.
causing water to be observed
on the surface. east of the
TY Tank Farm. The exact
location was not documented.
The mapping coordinates
have been estimated.

The relase site is located cast
of the TX Tank Farm,
extending approximately 69
to 91 in (7 5to 100 yd)Cast of
Camden Avenue.

Teflon is a trademark of Ek du Pont de Nemours and Company. Wilmington, Delaware.
H-2-4451 I Series.,Area Map - 200 West Area Facilities.
HW-52860. Standbv Status Report Hot Seni-orks Facility.
IIW-60807. Uncon fined Underrenund Radioactive Wase and Contarnination in the

200 Areas - 1959

t 195

11966 1

The release is associated with the
242-T Evaporator. 207-T Basin,
and 200-W-78.

Associated with the 241 -TX-I153
Diversion Box and Camden
Avenue

CA = Contamination Area.
cpm = counts per minute,
dpm = disintegrations per minute.
DynCorp = OynCorp Th-Cifies Services. Inc.
HSVP = Hot Semiworks Valve Pit.
IMUST = Inactive Miscellaneous Underground Storage Tank.

In October 1952. a steam coil in the 242-T Waste EvaporatorTank
caused ground contamination along the surface above the leaking cast-
iron pipe that carries cooling water and steam condensate from the
Waste Evaporator Building to the 207-T Retention Basin. The sire is
described as the surface above the waste line between the
242-T Evaporator and the 207-T Retention Basin, H-2-4451 Ishows a
cast-iron pipeline connecting the evaporator with the retention basin,
The pipeline carried steam condensate from the buildiny to the basin.
The line rums north to south along the east side of the TY Tank Fan,
parallel to an encased waste transfer line. The release site is not
specifically marked or posted. However, several areas of
contamination were identified along the east side and northeast of the
TX/TY Tank Farms in 2000 and 2001 by the DynCorp ISVAC group
(site code 200-W-78). The anas were stabilized with clean dirt and
posted as a URMarea Because the exactlocaionof this 1952 UPR is
not documented. it is possible that one of the areas stabilized in 2001 is
in the same location as the 1952 line leak. The mapping coordinates
for the 1952 lire leak have been estimated from the limited information
provided. HW-60807, written in 1959. stes that the area was posted
at intervals with Underground Contamination signs. The document
provided a hand-drawn sketch of the 200 West Area with a dot
indicating UPR locations. This release is indicated on the sketch as
being located east of the TY Tank Farm. but it cannot be precisely
located from this sketch. The coordinates for this UPR have been
estimated. In 1999,2000. and 2001. the DynCorp ISVAC group
attempted to mak all underground lines in the 200 East and 200 West
Area. Dudrng their activities.many areas of contamination were
identified above the underground lines being marked. The CAs were
posted and later stabilized and changed to URMs. It is possible that
one of these areas is in the same location as this 1952 release. The leak
in the line was repaired in 1952. and the contaminated areas were

covered with about a foot of clean soil and eravel.
UPR-200- W-9Y) occurred on September 21, 1966. Two plums of
airbome contamination frott the 241-TX-153 Diversion Box floated
northeast and southeast. The releases contaminated the ground and
rmad on both sides of Camden Avenue. The total length of
contamination was identified to be 228 m (750 ft) north and south
along Camden Avenue. The contamination extended a maximum of
91 m (300 ft) east of Camden Avenue. The maximum contamation
found was 700 mrem/h. The area on the east of Camden Avenue, east
of the TX Tank Farm. was stabilized with soil and grass. It is marked
with URM signs, In 1966. the road contamination was covered with a
new tar mat, and the sides of the road were fixed with tar The area on
the west side of Camden Avenue, adjacent to the tank farm fence, was
covered with gravel, but was recontaminated by windblown
pariculates from the TX Tank Farm in 1993. In 2001, this area was no
longer marked or posted. In 1976, a road grader was used on the soil
east of Camden Avenue to push the contamination into windrows. Test
plots in this area revealed a thin layer of Sr-90 particles present. The
a= east of Camden Avenue was surface stabilized in 1990 with clean
backfill and grass. This area is sunnunded with URM signs and is
maintained by Bechtel Hanford. Inc.

ISVAC =
MH =
N/A =
PUREX =
REDOX =
sS =

Unplanned
Release

Unplanned
Release

none

none

______________ 
- I

Integrated Soil. Vegetation, and Animal Control.
manhole.
not applicable.
Plutonium-Uranium Extraction Plant
Reduction-Oxidation Plant.
stainless steel.

UNH
UPR
URM
VCP
WIDS

not available not available

4 '1- 
4

228.6 x
9144 m
t750 x 300 ft);
stabilized area
measures
approximately
228 x 44 m.

Airborne particles
containing approximately
I Ci Sr-90. with mtaximum
readings up to 700 mrad/h.

= uranyl nitrate hexahydrate.
= unplanned release.
= Underground Radioactive Material tarea)
= vitrified clay pipeline.
= Waste Infimnation Data SYstem database.
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